Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



I 



vtaen the line mukea Herl. 



THE 



SCIENTIFIC PHENOMENA 



OF 



DOMESTIC LIFE. 



FAMILIARLY EXPLAINED 



BY 



CHARLES FOOTE GOWER, Esq. 



SECOND EDITION. 



LONDON: 

PSINTED FOB 

LONGMAN, BROWN, GREEN, AND LONGMANS, 

PATERNOSTER ROW. 
1847. 



BUHRv/G-Z^/VO 



LONDON: 

GEOROE BARCLAY, PBINTEK, CASTLE 8TBEET, 
LEICESTEB SQUARE. 






CONTENTS. 



INTRODUCTORY CHAPTER. 



CHAPTER IL 

THE BED -BOOM. 

Frost on the window. Apparent temperature of different articles. Un- 
healthiness of sleeping with the air excluded. Animal heat. Venti- 
lation. Difference between hard and soft water. Soap-bubbles. 



CHAPTER m. 

THB BBBAKPA8T PABLOUB. 

The boiling kettle. Steam. Steam-engine. Caloric or heat. Cur- 
rents of air. Reasons for fires not drawing well. Smell of soot 
in warm weather. Land and sea breezes of tropical climates. 
Circulation of air. Bright tea-pots better than dull ones. Woollen 
a bad conductor of heat. Dissolving sugar in tea, useful hint de- 
duced from it. " 



CHAPTER IV. 

THE HOBNINQ WALK. 



Breath visible on a frosty morning. Hoar-fixMst. Formation of ice. 
Expansion and contraction. Latent heat. Evaporation. Visible 
vapour. Clouds and rain. Southerly and northerly winds. Snow. 
Hail. Vegetation. Temperature. 



IV CONTENTS. 

CHAPTER V. 

THE KITCHEN. 

Making bread. Bright roaster. Cup in the pie. Boiling of sugar and 
water. Boiling of spirits. Circulation of liquids. Melting ice. 
Brewing. General view of fermentation. Decomposition. 



CHAPTER VI. 

THE STUDY. 



Air-pump. Atmospheric pressure. Vent-peg. Common pump. 
Barometer. Diving-bell. Anecdote. Gravitation. Attraction. 
Tides. 



CHAPTER Vn. 

THE SUHHEB'S evening. 

Reflection and refraction. Deceptive appearance of objects under dif- 
ferent circumstances. Panoramas and dioramas. Eclipses. Twi- 
light. Thunder-storms. Electric telegraph. Sound. 



CHAPTER Vm. 

NAYIQATION.— LATITUDE. 

Astronomy. Latitude. Sextant. 



CHAPTER IX. 

NAVIGATION CONTINUED. — ^LONGITUDE. "*' 

Difference of time caused by difference of longitude. Railway time. 
Loss or gain of a day by circumnavigating the globe. 



CHAPTER X. 

THE 8£A<SH0KE. 

Changes produced on the coast. Waves. Flight of birds. Fish. 
Sailing of ships. 

CHAPTER XI. 

CONCLUDING CHAPTER. 



THE SCIENTIFIC PHENOMENA 



OP 



DOMESTIC LIFE. 



INTRODUCTORY CHAPTER. 



*' Nature and Natnra's Uws lay bid in night. 
God said, Let Newton be, and all was light."— Pops. 

^* If casual concourse did the world compose, 
And things and hits fortuitous arose ; 
Then anything might come firom anything ; 
For how firom chance can constant order spring?** — Blackmoks. 

In these days of education and of the march of 
intellect, we commonly teach our children every art, 
every science, and eveiy accomplishment that the 
mind of man can suggest; but it is too often that 
we forget to teach them that which would turn all 
these to good effect We forget to. .teach them to 
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think, to reaaon, to observe. It is for this purpose 
that this little book has been written ; it is to illus- 
trate the great book of Nature ; for in it the child 
who has been taught to reflect will be furnished with 
an inexhaustible fund of amusement and instnic- 
tion ; and what to others is a blank, to such a youth 
will be replete with food for thought. And, more- 
over, eveiy fresh scientific fact attained, will lead us, 
as a necessary consequence, to fieurther discoveries, all 
united together, and each step to information will 
tend to facilitate the next, and thus render its 
attainment more satisfactory, as a link in the great 
chain of the glorious works of their Divine Author. 

'' A mind which . has once imbibed a taste for 
scientific inquiry," says Sir John Herschel, " and has 
leaiiit the habit of applying its principles readily 
to the cases which occur, has within itself an inex- 
haustible source of pure and exciting contemplations : 
one would think that Shakspeare had such a mind 
in view, when he describes a contemplative man as 
finding 

* Tongues in trees— books in the running brooks. 
Sermons in stones — and good in every thing.* 

Accustomed to trace the operations of general causes, 
and the exemplification of general laws, in circum- 
stances where the uninformed and uninquiring eye 
perceives neither novelty nor beauty, he walks in 
the midst of wonders ; every object which falls in his 
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way elucidates some principle, affords some instruc- 
tion, and impresses him with a sense of harmony 
and order. Nor is it a mere passive pleasure which 
is thus communicated. A thousand subjects of in- 
quiry are continually arising in his mind, which 
keep his faculties in constant exercise and his 
thoughts perpetually on the wing, so that lassitude 
is excluded from his life, and that craving after arti- 
ficial excitement and dissipation of mind, which leads 
so many into frivolous, unworthy, and destructive 
pursuits, is altogether eradicated from his bosom." 

The mind thus accustomed to search into the 
causes of different effects will not ascribe every 
strange or curious occurrence to the agency of chance 
or accident ; for though to the unthinking and indo- 
lent this may appear to be a very satisfactory explan- 
ation, the mind desirous of knowledge will not rest 
satisfied with such meagre food, but rather will be 
well assured, that where there is an effect produced 
there must also ever be a producing cause. 

" All nature U but art unknown to thee ; 
All chance, direction that thou canst not see." 

In those circumstances, where chance* cannot 
readily be charged with any particular or mysterious 

* Whilst on the subject of chance, it may be worthy of remark that 
even games of hazard can hardly, strictly speaking, be termed so. Let 
us take, for instance, the act of tossing up a shilling to see on which side 
it will fall. In this case, if we were aware of the exact weight of the 
eoin, and the force employed to project it into the air, with the rotary 
motion communicated to it, we should be able to calculate the height it 
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effect, superstitioii, the hand-maiden of ignorance, 
steps in to assist, and many an awful tale has ter- 
rified the fire-side circle, which, if properly inquired 
into, would perhaps have been easily explained, and 
have carried with it instruction instead of terror. 
The celebrated spectre of the Hartz Mountains, in 
Germany, which, for ages, has at intervals appeared 
in the form of a gigantic figure in the heavens, has 
been ascertained to be nothing more than the shadow 
of a person projected on a back-ground of clouds. 
The writer well remembers a circumstance of this 
kind, which happened to himself and a Mend on the 
summit of Snowdon, when they beheld their own 
shadows thrown upon a back-ground of clouds ; and 
as the wind swept the clouds past, they appeared to 
approach or recede, and assumed at times a very 
grotesque appearance, from the variety of surfiEU^es 
on which the shadows fell ; at the same time they 
were surrounded by a circle of prismatic colours, 
forming a complete rainbow, though the colours were 

woiild attain, and how many revolutions it would take before reaching 
the ground, consequently which side would be upwards; but as we have 
no means of arriving at this knowledge, it is uncerti^ to us which side 
will foil upwards, but the laws of matter had decided the question the 
moment the shilling was projected into the air; therefore it was not 
chance, but our undertaking to decide a question without any data fh>m 
which to draw our conclusions. If a spring could be so placed as to 
throw the shilling with exactly the same force and direction, it would 
always fall alike. This will assist us to remember the two following 
axioms : — First, that no effect is produced without a cause ; and, second, 
that similar causes will ever produce similar effects. 
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very faint. It required some experiments, such as 
taking off their hats, bowing, &c., before they could 
perfectly establish the identity of the shadows ; and 
had they been at all inclined to the marvellous, 
might very easily have departed with the idea that 
they had seen an apparition. Perhaps it may be 
the curious effects of sight and sound produced by 
mountain scenery, that generally renders the inhabit- 
ants of those countries more prone to superstition 
than the inhabitants of less romantic regions. Dr. 
Amott, in his excellent work on Physics, states that 
" it happened once on board a ship sailing along the 
coast of Brazil, one hundred miles from land, that 
the persons walking on deck, when passing a par- 
ticular spot, heard most distinctly the soimd of bells 
varying as in human rejoicings. All on board lis 
tened and were convinced, but the phenomenon was 
mysterious and inexplicable. The different ideas 
which this would excite in the minds of an intelli- 
gent or of an ignorant man may be easily conceived. 
Some months afterwards, it was ascertained that at 
the time of observation the bells of St. Salvador, on 
the Brazilian coast, had been ringing on the occasion 
of a festival. The sound, therefore, favoured by a 
gentle vdnd, had travelled over one hundred miles of 
smooth water, and striking the wide-spread sails of a 
ship, rendered concave by a gentle breeze, had been 
brought to a focus and rendered perceptible." 
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There are many every-day occurrences which 
puzzle us in the same manner, but which, on careful 
inquiry, can generally be detected : a cat finds access 
to an empty house, and the house gets the credit of 
being haimted; or a piece of broken looking-glass 
catches the reflexion from some distant lamp, and 
throws it on the window, and the report presently 
spreads that lights were seen in the house, when 
perhaps it was quite clear that no human being 
could be in the house at the time. These and hrai- 
dreds of similar occurrences were the fruitful sources 
of the nursery tales of a former generation, now, 
however, fast fading into oblivion before the approach 
of education and inquiry. It has been well remarked, 
that " error always lies on the surface and is ga- 
thered by the superficial observer, whilst truth must 
be sought in deeper regions.'* 

Let us not for a moment, however, confound the 
laws of matter with the agency of that Power, without 
whom not a sparrow falls to the ground. It is true 
that the hand of Providence can alter or annul the 
laws of matter, if He sees fit so to do : but it then 
becomes a miracle, and, as such, is beyond the finite 
powers of man to explain. The laws of which we 
treat, are those fixed rules which regulate created 
matter, and which we may depend upon with the 
same degree of certainty with which we expect day 
to be succeeded by night, or summer by winter 
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Having thus briefly explained to my readers the 
theory, that there is nothing, however simple, or 
however complex, but what is regulated by fixed and 
immutable laws, whether it be the falling of a leaf or 
the revolution of the universe, we will proceed to 
explain some of the phenomena which occur in our 
daily career. 



CHAPTER II. 



THE BED-BOOM. 

** There is nothing too little fur so little a creature as man. It is bj 
studying little things that we attain the great art of having as little 
misery and as much happiness as possible." — ^Ds. Johnson. 

'* Happy the man» who, studying nature's laws. 
Through known efRaots can trace the secret cause."— 'Dkyden. 

This treatise being intended more especially for 
the perusal of the young, the author will not apolo- 
gize, for sometimes descending to what might other- 
wise be deemed examples too familiar to require 
explanation. He will, therefore, imagine himself 
to be the companion of his young reader, from 
his first awaking in the morning till the even- 
ing calls him again to repose ; he will endeavour 
to explain to him the causes of the various phe- 
nomena that will fall imder his notice, and send 
him to rest at night, gratified at finding so many 
wonders to admire and speculate upon, even in the 
daily routine of life, that formerly passed imobserved, 
because his attention had not been drawn to them. 

We will, therefore, commence with the first object 
that presents itself to our view on our awaking on a 
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fine frosty morning. The window of our bed-room 
is probably covered with hoar-frost, whilst that of 
our dressing-room, thoij^h the aspect is quite as 
cold, remains perfectly clear. Now, what is the 
cause of this phenomenon? I imagine my young 
reader to ask me ; why is it that our bed-room win- 
dow presents so fanciful a picture of trees, leaves, 
&c., while the window of the dressing-room bears 
no such appearance ? 

In the bed-room, the vapour arising from the 
breath of its inhabitant, has created a damp at- 
mosphere, which, floating about the room, when 
it arrives at the window becomes condensed upon 
the cold glass, in the same manner that a cold 
spoon condenses the steam which comes from the 
spout of a tea-kettle, or, as we may have frequently 
observed on cold-water jugs, or other glasses, when 
brought into a warm room. This condensed vapour 
would have run down the window in the form of 
water, as it frequently does, but from the severity 
of the external atmosphere, which has formed it 
into ice, in the most minute particles, and has 
caused those brilliant coruscations in every variety 
of form and shape, which the process of crystalliz- 
ation has produced, till the warm rays of the sun, 
as they gradually melt the frozen screen, will 
resolve it into its liquid state. The dressing-room 
having been destitute of an inhabitant, has had 
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nothing to product a damp atmosphere, and there- 
fore, though the temperature was the same, there is 
no appearance of frost on the window. 

Another curious circumstance may arrest the 
attention of my yoimg companion, on his rising 
from his hed, and that is, the difference he finds 
on putting his feet upon the carpet, or on the 
marhle hearth, the cold of the first heing scarcely 
perceptible, whilst the latter has a more . chilly 
effect, and yet, if both were examined by the 
thermometer, they would be foimd of the same 
temperature, which we will suppose to be con- 
siderably colder than the foot. 

To explain this, it will be necessary to remember 
the fact, that bodies of different temperature, when 
brought into contact, assimilate to the same heat; 
the one becoming colder as the other becomes 
warmer, till they are both of the same temperature. 
Some substances are much quicker at imbibing and 
imparting warmth than others, and are, therefore, 
termed good or bad conductors of heat. In the 
instance just mentioned, the carpet is a bad con- 
ductor ; consequently, when the warm foot is placed 
upon it, the carpet not conveying the warmth from 
the foot, it does not suffer much loss of heat. 
With the marble hearth the case is different: 
marble is a very good conductor; the moment, 
therefore, the foot is placed upon it, the marble 
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absorbs a portion of the warmth, and having an 
easy mode of disposing of it, immediately calls upon 
the foot for a fresh supply. Had the substances 
been both of the same heat with the foot, they 
would each have felt equally warm, because their 
different conducting capacities would not then have 
been brought into action ; but had they both been 
warmer than the foot, the marble would in this 
instance feel the warmest, and the carpet the 
coldest. In the same way we account for the cold 
felt on immersing the hand in a basin of water, 
though the water is probably warmer than the air, 
but the superior conducting power of water renders 
us far more susceptible to the cold when conveyed 
to us by water than by air ; and as we proceed, we 
shall find many other facts, which can be explained 
in the same way.* 

I will next draw the reader's attention to the 
pernicious practice of sleeping with the curtains 

* That colour also exercises considerable influence in the absorption 
of caloric may be easily shewn by the following simple experiment. 
When the ground is covered with snow, take four pieces of woollen 
cloth, black, blue, brown, and white, and lay them on the snow exposed 
to the sun ; in a fow hours the black cloth will have sunk considerably 
below the surface, the blue nearly as much, the brown considerably 
less, whilst the white will remain precisely in its former position on the 
surface of the snow. It thus appears that the sun's rays are absorbed 
by the dark-coloured cloth, and excite such a degree of heat as to melt 
the snow beneath, but that they have little power to penetrate the 
white cloth. It is from this cause we observe that a white surface, 
such as the tombstones in a churchyard, will remain covered with 
hoar fix>8t long after it has melted trova the darker coloured foot- 
paths. 
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drawn close around our beds, which would scarcely 
be persisted in, did we but reflect on the effect pro- 
duced by thus depriving ourselves of pure air 
during the hours of sleep. Air that has been once 
breathed is rendered unfit for animal life, until it 
has been again purified; it is composed of two 
gases, termed oxygen and nitrogen; the first of 
these is the great agent in respiration and combus- 
tion, and is often called vital air ; the latter is of a 
contrary nature, and is fatal to animal life, and is 
abo incapable of supporting combustion : it is hence 
often designated deadly air. Yet, on the proper 
nuxture of these two gases, the purity of our atmo- 
sphere depends. 

In the process of respiration, the air is deprived 
of a large portion of its oxygen, and obtains in its 
stead a portion of carbonic acid gas, which also, 
like nitrogen, is not capable of supporting life. 
It therefore follows that air, after having served 
the purposes of respiration, is no longer fit for 
man till it has been purified in Nature's vast 
laboratory, where that portion which was unfit for 
animal life is absorbed by the vegetable world, and 
the other substances with which it is brought into 
contact, and from them it again absorbs its proper 
proportion of o^gen gas.* 

* Dr. Priestly has given us a beautiful exemplification of the powers of 
vegetables to restore the purity of air which had been deprived of its 
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The air, as it passes through the lungs, is brought 
into very close contact with the blood, as it returns 
from its circuit round the system ; it is then in a 
dark discoloured state and Unfit to be again circu- 
lated : in the lungs, however, it is brought into 
very close connexion with the atmospheric air, from 
which it speedily obtains a large supply of oxygen, 
which turns it to a beautiful bright red, and it 
is again fit to be expelled by the action of the 
heart to the extremities; the blood by this means 

oxygen: he says, "finding that air was not spoiled by the growth of a 
plant of mint which I kept in it tor some months, I thought it possible 
that the process of vegetation might restore the air ii^ured by burning 
candles, and according^, on the I7th of Aug^ust, 1777, I put a sprig of 
mint into air in which a wax candle had burned out, and on the 27th of 
the same month, I found that another candle burned perfectly well in 
the same air which had extinguished it before. This restoration of air/' 
he says, " I found depended upon the vegetating state of the plant, for 
though I kept a great number of the fresh leaves of mint, and changed 
them frequently for a long space of time, I could perceive no ameliora- 
tion in the state of the air : nor did this remarkable effect depend upon 
any thing peculiar to mint, for I found a quantity of this air to be per- 
fectly restored by plants of balm, grouiidsel, spinach, and some others, 
which were used with like effect, to prove that it did not depend upon 
any aromatic efBuvia from the mint.** The same focts were found to 
result when the air had been deteriorated by animal respiration and 
putrefSiustion, and, ** these proofe of a partial restoration of air, by plants 
in a state of vegetation, though in a confined and unnatural situation, 
cannot but render it highly probable that the injury which is continually 
done to the atmosphere by the respiration of such a number of animals, 
and the putrefaction of such masses of both vegetable and animal matter, 
is, in part at least, repaired by the vegetable creation ; and, notwith- 
standing the prodigious mass of air that is corrupted daily by the above- 
mentioned causes, yet, if we consider the immense proftision of vegeta- 
bles upon the face of the earth, growing in places suited to their nature, 
and, consequently, at foil liberty to exert all their powers, both inhaling 
and exhaling, it can hardly be thought but that it may be a suffldeni 
counterbalance to it, and that the remedy is adequate to the evil.** 
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has become pure, but the breath at the same time 
has also become vitiated, being deprived of its 
vital quality, and having imbibed other impurities, 
chiefly carbonic acid gas, in its stead ; it is there- 
fore expired, and fresh . air inhaled in its place. 
It therefore follows that the more we are exposed 
to the free air of heaven, the better will be the state 
of our blood ; whereas, deprived of our full supply of 
this invigorating fluid, the animal frame becomes 
pale and emaciated ; and we have only to compare 
the healthy ploughman, gnd the ruddy and heaity 
foxhunter, with the pale and sickly inhabitant of an 
over-populated manufacturing district, or the votary 
of fashion, the victim of the close and unwholesome 
air of a London fashionable life, to be quite aware of 
the benefit arising from a free circulation of pure 
air. Of this pure air a man requires about a gallon 
per minute. Now, the space within the curtains of 
a bed is not capable of containing more than suffi- 
cient for two persons for twelve hours, so that if the 
curtains were quite air-tight we should cease to exist : 
we may tterefore easily imagine how prejudicial such 
an atmosphere must be. Beds made without any 
covering above occasion a much freer circulation of 
air, and are therefore more conducive to health. No- 
thing can be more ridiculous than the absurd plan of 
elevating the bed to a great height from the floor, 
and at the same time bringing the valance down to a 
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considerable depth from the top, thus shutting in a 
quantity of vitiated air just above. It is somewhere 
related that a bird, hung up in a cage within the 
curtains of a bed where a person is sleeping, will be 
found dead in the morning. 

It may, however, be objected to such a proposed 
arrangement, that it is necessary to have hangings to 
our beds to protect us from cold. But where the 
constitution is delicate, and, consequently, requires a 
warm atmosphere, it would be far preferable to have 
the room warmed by some other means than to live 
in an impure air, merely for the purpose of increasing 
the temperature. It is not warm air that we are 
speaking against, but that which is vitiated, and, 
therefore, imwholesome. 

I remember hearing a medical friend observe, that 
he felt less risk of infection in attending the fever 
wards of a hospital, where the beds are without test- 
ers or drapery of any kind, than in the more luxurious 
bed-rooms of the middle and higher classes of society, 
where, frequently, the excess of anxiety and fear, lest 
a too cold air should visit the paiient, induces the 
tender nurse to draw the curtains close, and thus 
exclude the first of medicines — a pure atmosphere. 

Whilst on the subject of respiration let us turn to 
the cause of vital heat, or the means employed by 
nature to keep our bodies so much above the tem- 
perature of surrounding objects ; and we shall pre- 
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sently find that the heat of our bodies is kept up by 
a constant species of oombustion, not differing essen 
tially in theory from the combustion of fuel in a 
stove. The mixture of oxygen, which we have be- 
fore stated to be the great supporter of combustion, 
with carbon, is always attended by the developement 
of heat When oxygen in its pure state is brought 
into contact with carbon, the combustion is viery in- 
tense and rapid; but when these substances meet 
together in a less pure form, the mixture, although 
producing the same amoimt of heat, with regard to 
the quantity of the pure elements brought into con- 
tact, is much less rapid. Thus, in the human body, 
the carbonic acid, which is produced from the carbon 
which we have consumed in the shape of food, mixing 
in the lungs with the oxygen contained in the atmo- 
spheric air imbibed in the act of respiration, combine 
to produce the heat which diifiises itself over our 
bodies. 

It is a curious fact that, whether at the frigid 
regions of the poles or the burning climate of the 
equator, the human body is almost invariably of 
the same temperature, viz. about 99 1 degrees ; and 
whilst life exists this temperature remains undi- 
minished. Hence it follows, that the body must 
need a much greater supply of fuel to keep up 
the heat lost in a cold climate than in a hot 
one ; exactly as we should require to put more 
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coals on the fire to keep our room at the same 
temperature in those different situations. And we 
find that the inhabitants of the polar regions re 
quire a much larger quantity of food than the lan- 
guid resident of a tropical climate ; and Nature, ever 
careful to provide for the wants of her creatures, has 
wisely given to the inhabitants of Lapland, and those 
hyperborean regions, food which contains carbon and 
hydrogen, both highly combustible substances, in 
large proportions. Train-oil and whale-blubber con- 
tain near 70 per cent of carbon, whilst the food 
provided for the inhabitants of hot climates does not, 
perhaps, possess more than 12 per cent of this in- 
gredient. Exposure to cold, therefore, is generally 
productive of hunger, because the loss of animal heat 
must be supplied, more oxygen is inhaled, and, con- 
sequently, more carbon is consumed, for the carbon 
consumed is ever in exact proportion to the oxygen 
inhaled ; and with the consumption of carbon comes 
the desire to replace it, which makes itself known to 
us by the sensation of himger. 

Exercise, again, produces the same effect, by causing 
an increased respiration; an increased respiration 
causes a larger supply of the all-consuming power, 
oxygen, and the fuel is soon consumed in supplying 
the demands made upon it ; the increased combustion 
shewing itself by the increase of bodily heat, resem- 
bling a fire which bums quietly till the bellows are 

c 
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applied, when the greater supply of oxygen rapidly 
increases the combustion, and the fuel is speedily 
consumed. 

Hence arises the objection generally felt by the 
poorer classes of society to a free circulation of air. 
With the rich and affluent, who have the means 
always at command to prevent the evils of cold by 
artificial warmth, by clothing, and by food, ventilation 
is a delightful luxury ; but as Dr. Reid remarks, 
*' Ventilation need not be expected where food, cloth- 
ing, and fuel, are deficient. Heat is still more es- 
sential to the human frame than fresh air, which 
consumes the body by slow combustion or oxygen- 
ation, when food is not supplied. Defective venti- 
lation reduces the oxygenation, preserves warmth, 
stupefies the feelings, and allays the pangs of hun- 
ger." And none are so sensible to the effects of cold 
air as those whom poverty has reduced to want and 
starvation. We therefore need not wonder that the 
habitations of the poor should be so wretchedly ven- 
tilated : it is with them a choice of evils ; and they 
prefer the one with the least present misery, though 
productive of perhaps greater future evil, to the con- 
stitution both of body and mind. With the want of 
circulation inherent on a deficient supply of oxygen, 
comes the desire for artificial stimulants ; and the 
gin-shop becomes the haven to which misery turns 
for the momentary oblivion of its woes. 
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There is open a vast field for usefol benevolence 
in improving the dwellings of the poor, and little 
doubt exists that if comfortable habitations were pro- 
vided, and warmed and ventilated on an economical 
principle, which the combining several together would 
give great faxsilities for effecting, that such habitations 
would let for more than remunerating prices ; for it 
is a startling fact that the miserably poor inhabitants 
of Spitalfields and St. Giles's pay more for their 
house-room, considering the number of cubic feet of 
space they occupy, than does the aristocratic possessor 
of some of the mansions at the west end of the 
metropolis. 

But to return to the phenomena of our bed-cham- 
ber, which our reader will think we have forgotten. 

In performing our morning ablutions we shall pro- 
bably be led to remark the difference between hard 
and soft water, as they are commonly termed, and the 
difference of their actions upon soap. Hard or spring 
water, though originally rain, has, by filtering through 
the earth for a considerable time, imbibed many im- 
purities, by having come in contact with various 
earthy and mineral substances through which it has 
passed. These impurities, when using soap with 
hard water, have the effect of decomposing the soap, 
and preventing its solution with the water, on which 
the washing properties of the soap depend. Eain- 
water, before it has come in contact with any of these 
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soluble substances, is pure, being, as we shall shew 
in the next chapter, condensed stealn ; it therefore 
unites with soap, for it does not contain any chemical 
ingredient to decompose it. 

Whilst speaking of the properties of hard and soft 
water in dissolving soap, we are forcibly reminded of 
our early days, and the many hours we have spent in 
blowing soap-bubbles, and watching the beautiful 
colours they assume, till, just as they appear to have 
attained the height of perfection, they suddenly van- 
ish, and disappoint all our hopes, like many an airy 
day-dream, which, since that time, has filled our 
imagination and has as suddenly disappeared. If we 
attempt to blow bubbles in water, we fail in producing 
any of durability or size sufficient to admit of observ- 
ation ; but by the addition of soap we give a degree 
of tenacity to the liquid which allows it to form very 
thin films, for a bubble is nothing more than a very 
thin film distended with air. When blown by child- 
ren from a tobacco pipe we sometimes see them as- 
cend, the warm breath with which they are filled 
being lighter than the colder external air, the differ- 
ence in the weight of the air being more than the 
weight of the light film forming the bubble ; in a 
very few seconds, however, if they do not previously 
burst, these miniature balloons Ml, the air contained 
in them condensing as they cool, when the weight of 
the film brings them to the ground. This, however. 
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is but a small portion of the wonders of the soap- 
bubble, which will, perhaps, be heightened in our 
estimation when we find that, by his observations 
upon it, the great Newton was assisted in some of 
the most astonishing discoveries in optics that have 
ever been made, and all this from a habit of examin- 
ing into every effect that he saw produced. The 
changing colours of the soap-bubble caught his atten- 
tion, but how to account for it was the difficulty which 
he has beautifully solved in his theory of light. It 
is, however, far too deep a subject for a work so 
limited in its size as this ; I will therefore merely 
explain that white light, as we may term it, consists 
of three primary colours, red, blue, and yellow, but 
which, all blended together, produce white.* Now 
light, on passing through a medium such as glass or 
water, under certain circumstances becomes refracted 
or bent, as we shall see on proceeding farther ; and 
according to the different degrees to which the ray is 
bent, it assiunes different colours, on emerging by 
reflexion from the medium through which it has 
passed The various colours of the soap-bubble, 
therefore, depend on the thickness of the film through 



* That the mixture of red, blue, and yellow, produce white may 
easily be shewn, by dividing a circular card into three equal parte, coming 
to a point in the centre, and painting one part blue, the next red, and 
the next yellow ; if a pin be put through the centre, and the card be 
nq;»idly turned round on it, it will appear white. 
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which the ray passes, because different thicknesses 
will give a different angle of refraction or bending ; 
and as a bubble is constantly growing thinner till it 
bursts, the various hues it presents are accounted 
for. The reason for its growing thinner is this, 
when the bubble is first, formed it is perhaps equal in 
thickness in every part, but its shape causes it to 
drain ; the water drawing down the sides of the film 
from the top, till the upper part becomes so thin as 
at last not to be able to support itself ; the variation 
and constant change of thickness causing the various 
changes of colour. 



CHAPTER III. 



THE BBEAKFAST-FARLOUB. 

" Soon shall thy ami, unconquered steam, afkr 
Drag the slow barge or drive the rapid car 
Or on wide waving wings expanded bear 
The flying chariot through the fields of air.**— Dabwim. 

The prophetic fancy of the poet — for it must be 
remembered that the above lines were written many 
years ago — ^has certainly, as far as concerns the early 
part of the prediction, been fully verified ; how fax 
the latter part may ever be fulfilled we must leave 
to futurity to decide. At present it certainly appears 
chimerical ; but those who have observed the almost 
incredible strides which have within the last few 
years been made in every science, will be careful 
how they express too confident an opinion upon any 
subject not beyond th^ bounds of possibility. 

Having entered the breakfast-parlour, let us then 
examine the phenomena which present themselves 
the most worthy of observation. The first striking 
object will be the kettle boiling on the fire, and steam 
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issuing from the spout. Here we have a familiar 
illustration of the process of evaporation, which, when 
carried on by Nature in her vast laboratory, is the 
cause of rain and fair weather, the sunshine and the 
storm ; and if these causes were but for a short time, 
suspended, the earth would become a barren wilder- 
ness, and man and all created things would soon be 
blotted from the book of life. 

In the instance before us the fire is acting the 
part of the sun ; and, on the same principle that we 
mentioned in the last chapter, when two bodies of 
different temperatures come in contact, the one im- 
parts and the other imbibes. The fire imparts a 
portion of its heat to the water, which presently rises 
in temperature till it arrives at the boiling point, 
when it changes its character, and, from an almost 
incompressible fluid, becomes that highly elastic va- 
pour steam, whose giant arm is so wonderfully em- 
ployed in changing the face of the universe, and 
connecting the remotest comers of the globe by its 
expansive powers, or, in other words, — 

** To give the pole the produce of the snn, 
And knit the unsocial climates into one." 

But perhaps it will be requisite before proceeding 
farther to say a few words on heat, or, as it is more 
scientifically termed, caloric. Caloric, then, may be 
familiarly defined as an extremely subtle quality re- 
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siding *iu every substance ; and, although it cannot 
be termed material, it has the property of insinuating 
itself between the pores of substances, and causing 
them to repel one another and fly asunder — increase 
of temperature being almost inyariably attended mth 
increase of bulk. In the instance of the kettle, the 
water has absorbed a portion of caloric from the fire, 
which, mingling with its particles, has caused them 
to repel one another, till they have overcome the 
density of the fluid, and it flies off in the shape of 
steam. This vapour diffuses itself over the room till 
it meets with some cold surface, which condenses it 
into its original state of water. 

If we hold a cold tumbler near the spout of a 
boiling kettle so as to receive the steam, we shall 
immediately perceive it condensing in small drops 
on the sides of the tumbler, and running down in a 
miniature shower ; and in a room where there is a 
large party, and, consequently, a considerable quan- 
tity of vapour, though from the warmth of the room 
it may be invisible, we shall observe, on cold glasses 
being introduced, that they are immediately covered 
with steam, in a similar manner to the tumbler we 
have just held near the spout of the kettle. 

It is from a circumstance exactly resembling this 
that southerly winds are often accompanied with rain. 
The regions over which a southerly wind has passed 
in coming to us are generally warmer than the part 
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we inhabit; the wind, therefore, is warmer. Now 
we have shewn that warm air will retain a larger 
portion of vapour than cold air will, because, when 
the cold tumbler was brought into the room, the 
water contained in solution in the air was imme- 
diately deposited on the glass. In the same way 
the warm south wind, when it arrives in our colder 
climate, which may be likened to the cold tumbler, 
is obliged to abandon a portion of the vapour it held 
in solution, which consequently falls in the shape 
of rain. It at first appears extraordinary that steam, 
which is, as we have just seen, only water in a dif- 
ferent form, should be so light as to rise in air — 
that almost imperceptible fluid — yet such is the 
case ; the repulsive power of heat having separated 
its particles to such an extent that it has become 
even lighter than air, that is to say, a pound of 
water converted into steam occupies more space than 
a pound of air would do. It is, therefore, specifi- 
cally lighter, and floats in the air till the coldness 
of the atmosphere into which it ascends, by robbing 
it of its caloric, reduces it to a denser fluid, when it 
descends in an almost imperceptible dew or rain. 

Our observations from the steam issuing from the 
spout of the tea-kettle have thus led us to understand 
some part of the theory of the atmosphere by which 
we are surrounded. We will now take a glimpse at 
the use to which the ingenious mind of man has 
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turned this wonderful power, steam. And it is wor- 
thy of remark that to a hoiling kettle we are said to 
he indebted for the first practical hint of the applica- 
tion of steam to any useful purpose. 

It is related of the Marquis of Worcester that, 
during his confinement in the Tower about the year 
1660, whilst engaged one day in hoiling some water 
in a vessel over the fire in his apartment, the cover 
being closely fitted on, was, by the expansion of the 
steam, suddenly forced off and driven up the chimney. 
This circumstance attracting his attention, led him 
to a train of thought which terminated in this im- 
portant discoveiy. But no figure has been preserved 
of his invention, nor any description of the machine 
he employed, except from an article in his work 
entitled " A Century of Inventions." This article 
we extract from a manuscript of the noble author 
preserved in the British Museum : — 

" An admirable and most forcible way to drive up 
water by fire, not by drawing or sucking it upwards, 
for that must be, as the philosophers call it, * infra 
sphoerum activitatis,' which is but at such a distance. 
But this way hath no boundary, if the vessel be 
strong enough, for I have taken a piece of a whole 
cannon, whereof the end has burst, and filled it 
three quarters full of water, and screwing up the 
broken end, as also ^ihe touchhole, and making a con* 
stant fire under it, within twenty-four hours it burst 



28 THE BREAKFAST-PARLOUR. 

and made a general crack. So that having found a 
v^j to make my vessels so that they are strengthened 
hy the force within them, and the one to fill after 
the other, I have seen the water run like a constant 
fountain stream forty feet high ; one vessel of water, 
rarified by fire, driveth up forty of cold water. And 
a man that tends the work has but to turn two cocks, 
that one vessel of water being consumed, another 
begins to force and refill with cold water, and so suc- 
cessively the fire being tended and kept constant, 
which the self-same person may likewise abundantly 
perform, in the interim between the necessity of 
turning the said cocks." 

It appears from the above extract that the Marquis 
was quite acquainted with the expansive power of 
steam ; for before his time, though there had been 
attempts at steam as a moving power even as far 
back as the time of Hero of Alexandria, two thou- 
sand years ago, still they all seem to have consisted 
in nothing more than allowing the steam to escape 
from a jet or orifice in a bent pipe or hollow wheel, 
the steam issuing with considerable force, and press- 
ing against the surrounding air, thereby causing the 
wheel to revolve in an opposite direction. But a 
very slight examination will shew that these ideas 
were far from being of use for any practical purpose. 
The Marquis, therefore, we think, merits the honour 
of being the first who brought his invention into any 
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useful form ; and, shortly after, we find Captain Sa- 
very obtaining a patent for a new mode of raising 
water and communicating movement to a variety of 
machines by the force of steam. The apparatus in- 
vented by him was usefully employed for forcing 
water out of mines. 

His invention consisted in a boiler for the produc 
tion of steam, which then issued into a large iron ball 
or receiver, which receiver was connected by a pipe 
with the water in the well beneath. The receiver 
being filled with steam, and the air allowed to 
escape from it, waa then suddenly cooled by allow- 
ing a jet of cold water to flow over it ; this con- 
densed the steam within into water, and caused a 
vacuum in the receiver. The weight of the atmo- 
sphere, therefore, acting on the water in the well, 
forced it up the pipe to supply the empty space 
caused by the condensation of the steam, and a valve 
being placed at the top of the pipe as soon as the 
receptacle was filled, closed and retained it there. 
The water was by this means lifted part of the way 
out of the mine ; but as the weight of the atmosphere 
was only sufficient to raise it to a height not exceed- 
ing thirty feet, a second operation was necessary to 
raise the water to the surface of the earth, if the 
mine was beyond that depth. For this purpose, as 
soon as the reservoir was filled with water the steam 
was again turned into it, which, pressing on the sur- 
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fece of the water, forced it up a rising pipe, which 
issued from the bottom of the reservoir. As soon as 
all the water was forced out by the reservoir becom- 
ing full of steam, the condensing process was again 
resorted to. Two reservoirs were afterwards em- 
ployed, which rendered the discharge of water more 
(X)nstant. 

This machine, however, though so simple and in- 
expensive, was a veiy wasteful way of employing 
steam, as allowing it to come in contact with the 
surfiebce of the water, condensed a vast body of steam 
before it acquired sufficient power to drive the water 
out. When the evils attendant on any particular 
system are fully understood, the remedy is seldom 
far distant ; and we consequently End the next im- 
provement to be one by which the steam was allowed 
to pass into a cylinder having a piston fitted so as to 
move up and down in it. Steam, being then admitted 
beneath the piston, forced it to ascend, filling the cy- 
linder with steam ; a jet of cold water being then 
introduced into the cylinder, condensed the steam, 
forming a vacuum, and the piston was forced down 
by the pressure of the atmosphere. A constant 
movement being thus produced, was easily applied 
by means of wheels and levers to any purpose that 
might be required. 

Continued improvements have been from time to 
time made in the steam-engine, and every day is still 



THE BREAKFAST-PARLOUR. 31 

adding to their number. Where so much reflection 
is brought to bear on any subject, it is impossible to 
say what new resources may be discovered. The 
perfection of to-day becomes superseded to-morrow, 
and even the giant steam itself may succumb to a 
mightier agent — the at present almost unknown 
power of galvanism may prove no contemptible 
rival. 

The current of air and smoke which ascends the 
chimney is again an object to attract our attention — 
caused by the same expansive power of heat. The 
air as it passes through and over the fire becomes 
greatly increased in bulk, and consequently lighter ; 
that is, a gallon of air expanded to double its bulk, 
or two gallons, will weigh only as much as it did 
before it was so increased, which causes it to ascend 
through the denser part, leaving its space to be filled 
by cold air from the door or window. By this means 
the fire is supplied with the proportion of fresh air 
necessary for combustion, whilst a considerable quan- 
tity of rarified air ascends the chimney, carrying up 
with it the smoke or dense vapour which arises from 
burning bodies. 

It may be inquired how it is that, when a fire is 
lighted in a room, the air does not descend the chim- 
ney to supply it, because that appears the easiest 
access to the outside air ; and this, if the chimney 
were very large and quite open above, so as to admit 
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space enough for an ascending and descending cur- 
rent, might be the case. To obviate this, if the 
chimney is large, we contract the opening at top, by 
putting on a chimney-pot, by which means the current 
of ascending air is rendered so strong through the 
small aperture as to prevent the external air from 
entering. We are very frequently disturbed by 
smoke coming into our rooms, particularly at first 
lighting a fire, and more especially when other fires 
in the house have been burning some time previously. 
When this is the case it will occasion a downward 
current of air in the chimney, caused by the other 
fires requiring a supply of air, and the open chimney 
being the easiest way by which the air can find ad- 
mittance, occasions the chimney to smoke when the 
fire is first lighted ; but if the door of the room is 
closed and a slight portion of the window opened, the 
room is cut off from commimication with the other 
fires, and the smoke will then ascend the chimney. 
When the fire is sufl&ciently established to cause a 
good draught, the window may be again closed, and 
'the door opened without further annoyance, because 
the air to feed the other fires in the house will no 
longer find this chimney the easiest way of introduc- 
tion, and some other means of entrance will probably 
soon discover itself. 

Sudden gusts of wind are apt to cause chimneys 
to smoke, by removing the equality of the atmo- 
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spheric pressure on the outside, whilst the interior 
pressure is not exactly suhject to the same influ- 
ence. During the gust, the perpendicular pressure 
of the atmosphere above is partly removed by the 
velocity with which it passes over, in the same man- 
ner that the pressure or weight of a cannon-ball is 
removed from the earth while it is flying along, its 
velocity having overcome its gravity or weight ; but 
when it loses its velocity its weight again becomes 
perceptible, and it falls to the ground. The conse- 
quence is that, during the time of the gust, whilst 
the pressure is removed, there is a rapid draught up 
the chimney, caused by the want of resistance above ; 
but the moment the wind lulls again this pressure 
returns, the upward draught is suddenly checked, 
which causes a momentary obstacle to the ascending 
current, and a puff of smoke in the room is the most 
probable result. Some particular direction of wind 
will generally influence a jchimney in this way more 
than another, either from some peculiarity in the 
situation of the chimney above, or from the apart- 
ment being more or less immediately influenced by 
the same cause ; for, it is clear, if the variation of 
pressure above and in the room is simultaneous, no 
confusion will take place, but if the one happens a 
few seconds after the other a contrary effect will be 
produced. 

In warm weather we often find a disagreeable 

D 
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smell of soot in our rooms, the reason of whicli is» 
that in the day-time, whilst the outward air is very- 
warm, the chimney not having heen in use, and 
being shaded from the sun, is considerably colder 
than the air, it consequently cools the air and con- 
denses it, causing it to descend into the room ; in the 
night when the air in the room is warmer than the 
outside air, it expands and rises in the chimney. 

It is this same principle which influences the land 
and sea-breezes of tropical climates ; the surface of 
the land becoming very much heated by the perpen- 
dicular rays of the sxm, the air above it is warmed, 
which causes it to ascend, and the space left is filled 
by fresh air from the sea ; for the sun's rays having 
penetrated deeper into the water, the surface has not 
become so hot, and the air above is comparatively 
cool. In the night when the surface of the earth 
becomes cool, the air above it condenses and de- 
scends, whilst the air above the water has become the 
warmest, because the 'water is giving out the heat 
which it had imbibed during the day ; the wind will, 
therefore, blow from the land to the sea. This effect 
is often observable, even in our own country, during 
a continuance of clear, sunshiny weather on the 
sea-coast, where the wind will be found to blow from 
the shore in the morning, and the sea-breeze will 
set in about the middle of the day. The invigo- 
rating effect of these sea-breezes can only be esti- 
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mated by those who have felt their delightful in- 
fluence in a tropical climate. It is from the same 
cause that islands are more equal in their tempera- 
ture than continents, the water surrounding them 
acting as an immense magazine to absorb the heat 
during the summer, and to render it back again 
during the winter months. It is a common remark 
that the climate of England is very variable, which 
is quite true as far as regards changes from wet to 
dry, and minor changes of temperature, but the vari- 
ation between summer and winter is with us much 
less than the variation between these seasons in 
a similar latitude in Eussia and America; for, al- 
though those are more settled climates than ours, 
their winters are many degrees colder, and their 
summers hotter. 

We stated in the last chapter that air became 
vitiated by respiration, having, in its passage through 
the lungs, become considerably heated and expanded ; 
as soon, therefore, as it issues from the mouth, it 
ascends, and carries its impurities with it far over 
head ; where, being brought into contact with other 
substances, it in time becomes purified, and, as it 
cools and descends, is again rendered fit for the 
support of animal life. Let us consider the conse- 
quences that must result if air increased in weight by 
becoming warmer; every respiration we made, the 
vitiated air would descend, till in a short space of 
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time it would have accumulated so as to reach our 
mouths, and we should then be as effectually suffo- 
cated by the flood of noxious vapour as if we were to 
remain in the channel of the Thames till the water 
flowed over our heads. The shortest would, of 
course, be first overwhelmed, whilst a few of our 
long-legged neighbours might hold up their heads 
and contemplate the surrounding desolation. In- 
deed, there is not a single law of nature, the suspen- 
sion of which would not in a very short time be 
followed by our destruction ; and we may be assured, 
that the more we search into these laws, the more we 
shall be astonished with the simplicity and beauty of 
Nature's contrivances and their wonderful adaptation 
to the circumstances for which they are designed. 
Unlike the fallible mechanism of human construc- 
tion, which the more we magnify the plainer the 
defects appear, in her works, though we should 
magnify them to fill the universe, still all would 
be perfection and all beauty. To convince our- 
selves of the truth of this assertion, let us, for in- 
stance, examine the point of a needle with a micro- 
scope, and it will appear a broad, rough surface ; but 
let us also examine the sting of the bee, and it will 
still retain its delicacy of appearance ; or let us take 
some of the extremely delicate parts of which a 
flower is composed, and we shall be still more struck 
with wonder and admiration. 
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We will now take a glance over the breakfast- 
table, and we shall be reminded that a bright, silver 
tea-pot will make better tea than an earthenware 
one, and for this simple reason that bright surfaces 
radiate, or throw off heat much slower than black 
and dull ones, consequently the tea is kept hotter. 
From this we may learn that, whenever heat is to 
be retained, a bright, polished vessel should be em- 
ployed ; but, on the contrary, if we want a vessel to 
absorb heat rapidly, a bla^k, dull surface is the best. 
The quickest boiling saucepan, therefore, will be one 
which is black on that part exposed to the fire, but 
bright on the portion which comes only in contact 
with the air ; the black part as a good conductor, to 
allow the heat to approach the water, the bright as a 
bad radiater to prevent its escape. Woollen, as we 
before stated, in the instance of the carpet, is a bad 
conductor, therefore a very proper substance to wrap 
round any thing which is to be kept hot ; and, by 
the same reasoning, although it may sound rather 
contradictory, it will equally keep any substance 
cold ; for instance, a piece of ice, wrapped in woollen, 
will be much slower in melting than another piece 
not so enveloped. Heat and cold, we must remem- 
ber, are only relative terms, as there is no precise 
point where heat ends and cold begins. 

Before we leave the breakfast-room, we will just 
observe the effect of a lump of sugar put into a cup 
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of tea. We shall find it will be some time melting, 
if left at the bottom of the cup, but if we hold it in 
a spoon at the surface of a cup, it will dissolve very 
speedily. This arises &om the sugar, as it melts, 
rendering the tea heavier; the sweetened portion, 
therefore, descends, leaving the sugar constantly in 
contact with a fresh portion of unsweetened tea, 
keeping up a continual circulation till it is all dis- 
solved : whereas, when the sugar is at the bottom of 
the cup, it remains in the sweet portion of the liquid, 
which, becoming saturated, ceases to dissolve the 
sugar, and it requires stirring to bring it in contact 
with the unsweetened portion of the tea.* 

« This may be very prettily shewn if we colour a lump of sugar with 
a little ink and put it at the bottom of a deep glass and gently fill it with 
water ; then colour another lump of sugar, and hold it at the surface of 
another similar glass : the one will be dissolved very quickly, while the 
other will remain at the bottom of the glass. 
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THE MORNING WALK IN THE FIELDS. 

** Cool bresihes the morning air, and 
Spreads wide her hoary mantle o'er us." — Gray. 

" When first the son too powerful beams displays. 
It draws up vapours which obscure its rays; 
But e'en those clouds at last adorn its way, 
Reflect new glories, and augment the day."— Pope. 

A WALK in the fields, whether they be clad in the 
rosset livery of winter or in the glowing tints of 
summer, is ever replete with subjects for meditation, 
and the observing mind will have proceeded but a 
very short distance before its attention will be ar- 
rested by some object worthy of investigation. 

Perhaps the first inquiiy may be directed to the 
cloud of steam, which, as soon as we leave the warm 
atmosphere of the house, has become visible issuing 
from our mouth and nostrils. Here we have an 
instance similar to that mentioned in the bed-room, 
where the moisture occasioned by our breath was 
invisible till condensed on the cold window; our 
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breath, whilst in the house, was not perceptible, the 
warmth being sufficient to keep it in a state of invi- 
sible vapour ; but the cold of the outside air at once 
condenses it, and it becomes a cloud of steam, fring- 
ing our hair and the brim of our hat with bright 
drops of pearly dew ; — ^that poor wagon-horse, who has 
been out since the early morning, is not only fringed 
with this dew, but it has actually frozen into icicles 
on his long, hairy coat, and we cannot but admire 
the beneficent hand of Providence, which has fur- 
nished him with so thick a coat for the winter, and 
will relieve him of it when the warm weather of 
summer would make it burdensome. 

The hoar-frost that we see covering the trees 
arises from the same cause, — during the night a 
thick fog or vapour enveloped the earth, and towards 
morning a sharp frost, setting in, cooled every branch 
and spray, causing the vapour to condense and freeze 
upon them, forming those beautiful glittering par- 
ticles which so brilliantly reflect the rays of the sun, 
as it emerges from the lower atmosphere of vapoury 
clouds ; his warm and genial rays we shall soon find 
will disperse all these mists and exhalations, or, to 
speak more properly, will render them imperceptible 
to us, as the poet philosophically remarks, 

** The mists flew upward and dissoWed in day." 

We shall presently find, as the atmosphere becomes 
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warmer, that the breath from our mouth and nostrils 
has again become invisible. 

The earth, warmed by the heat of the sun, is con- 
stantly sending forth vast volumes of invisible steam 
or vapour (which may be proved by inverting a glass 
on the ground on a fine day, when, if the glass be 
kept cold the inside will soon be covered with steam), 
indeed the quantity is so great, that twenty-five 
hogsheads of water will be evaporated from the sur- 
flEu^e of a square acre in twelve hours. It is this 
vapour, when condensed by any sudden change in the 
temperature, that produces the fog, the cold of the 
atmosphere acting in the same manner as the tumbler 
in the experiment. It may also sometimes, on a 
very warm day, be observed producing a dazzling 
effect to the height of a few feet from the ground, 
much resembling the vapour arising from a bricks 
kiln. It does not, however, appear to us in its 
moist form, till the chill of the evening condenses 
it, and during the cold of the night it will descend 
in dew, and settle on every herb and plant, thus 
returning some of the moisture it has robbed them 
of during the day. 

The very common but mistaken idea, that the fog 
which we see of an evening hanging over low 
meadows, and by the sides of streams, is ascending, 
arises very naturally from our first observing it in 
low places. The fact is, however, not that the damp 
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is ascending, but that, from the coldness of those 
situatipns, they are the first places which condense 
the before invisible vapour, and as the cold of the 
evening advances, this condensation takes place at a 
higher level. A large portion of the vapour ascends 
to the upper regions of the atmosphere, where it 
cools, and becomes visible to us in the form of 
clouds, and increasing in density by cooling, they 
gradually descend nearer to the earth, imtil at last 
becoming too condensed by the loss of heat, they 
fall in rain, to be again returned in endless suc- 
cession. 

Evaporation always produces cold, because the 
heat which is required to convert water into steam 
must be withdrawn from the surroimding medium ; 
hence, wet summers are often succeeded by cold 
winters, the greater evaporation produced from the 
excessive moisture having reduced the temperature 
of the earth. That evaporation produces cold may 
be immediately proved by moistening the palm of 
the hand and exposing it to the wind, thus causing 
evaporation, when cold will be veiy sensibly felt, 
and the more so if we use a volatile fluid, such as sal 
volatile or spirit of wine, the greater rapidity with 
which they evaporate producing a greater degree of 
cold. 

It is for this reason that remaining in wet clothes 
is so dangerous; the evaporation that takes place 
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during the time they are drying carries away so 
large a portion of heat from the body as aknost cer- 
tainly to induce cold and all the thousand diseases 
which follow in its train. When a person is obliged 
to remain in wet clothes, the best method to adopt 
is, to prevent evaporation by covering them with 
a macintosh, or any other garment which will best 
keep the moisture in ; and if this is eflPectually done 
the person will feel little inconvenience from his 
damp clothes; the warmth of the body will soon 
commuliicate itself to the damp garments under the 
macintosh, and as the steam cannot escape through 
it, there is nothing to produce a greater degree of 
cold than if the garments had been dry. Let it not, 
however, be supposed, that I recommend keeping on 
wet clothes, I merely advise this proceeding in cases 
where it cannot be avoided. 

We may often observe on a fine clear day, that the 
sky becomes suddenly overcast, and we wonder from 
whence the clouds have come. Now, this is most 
probably the effect of a sudden change of temper- 
ature, which has condensed and rendered visible, in 
the form of clouds, that vapour which was before 
floating unperceived in the atmosphere. Southerly 
winds commonly bring rain, because being warm and 
replete with aqueous vapours, they are cooled by 
coming into a colder climate, and, therefore they 
part with some of their vapour and suffer it to pre- 
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cipitate in rain ; whereas northerly winds being cold 
and requiring additional heat by coming into a warmer 
climate, are ready to absorb and receive more vapour 
than they before contained, and, therefore, they are 
diy and parching, and commonly attended with fair 
weather. 

Snow is nothing more than rain congealed in the 
high regions of the atmosphere before it has become 
dense enough to be formed into drops ; and hail is 
rain, which, during its descent, and after having been 
formed into drops, passes through a stratum of very 
cold air which transforms the drops into ice. This 
cold stratum is often the result of the electric state 
of the atmosphere, and is frequently accompanied by 
storms of thunder. 

The formation of ice, as it shoots its long, 
needle-like crystals from the margin of a shallow 
pool till it has covered the whole surface with a 
solid substance, is a very beautiful phenomenon, 
although rather a cold one to observe; and, as 
my young reader may not be quite so enthusiastic 
an admirer of nature as to relish being frozen in the 
inquiry into her laws, we will instruct him how to 
examine the formation of ice by the fire-side, which 
can be done by mixing a handful of salt in a dish of 
snow, which mixture produces an extreme cold. If 
a saucer, partly full of cold water, be placed in the 
dish containing the salt and snow, it will rapidly 
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congeal) even in a warm room, the only difference 
being that the crystals will shoot more from beneath 
than they would have done in a pond, from the 
freezing nuxture being placed below the saucer. 

I have before remarked, that heat generally ex- 
pands bodies, and that cold contracts them ; but in 
the case of freezing. Nature has deviated from her 
general rule, and a very important deviation it is, 
water, when frozen, taking up more room than 
before. This is caused by the arrangement of its 
crystals, which do not form a compact body, but 
leave small interstices between them, thus increasing 
its bulk, as will very easily be understood by those 
who have observed the foregoing experiment. This 
increase of bulk renders ice specifically lighter than 
water ; it, therefore, floats on the surface. Had the 
contrary been the case, on their forming on the top 
of the water, it would have immediately sunk to the 
bottom, where, being out of the reach of the hori- 
zontal rays of a winter's sun, it would have continued 
accumulating by each succeeding frost, till the rivers 
would have become one mass of ice, and the torrents 
caused by the thawing snows and rains of spring 
would find no egress ; the surrounding country would 
be inundated; the labours of the husbandman de* 
stroyed ; in short, such a catalogue of evils would 
ensue as we can scarcely calculate upon. 

Water, when cooled below 32 degrees of the 
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thermometer, loses its fluidity with its heat; and 
we may observe, that most bodies can exist, either 
in a solid or a fluid state, according to the quantity 
of caloric combined with them. Thus iron, lead, and 
other metals, become fluids when greatly heated : 
and water, quicksilver, and other liquids, lose their 
fluidity by the abstraction of heat. The terms fluid 
and solid, therefore, like heat and cold, are relative 
terms, according to the temperature at which we are 
accustomed to observe them ; for if we lived in a 
temperature below 32 degrees, we should certainly 
class water as a solid, and could we exist with the 
thermometer above 213, we should only know water 
as steam; and, again, were our temperature in- 
creased to 600, at which point lead melts, we should 
then class lead as a fluid. 

The expansion and contraction of water in the 
wonderful process of freezing and thawing tends to 
pulverise the soil, and to separate its parts from 
each other — ^to act as the most effectual plough that 
can be put into the ground, rendering the whole 
penetrable to the air, the dew, the warmth of the 
sun, and the other nutritive agencies of vegetation. 

When ice is converted into water, in the process 
of thawing, a very curious phenomenon takes place, 
which is accounted for by the theory of latent heat, 
by which is meant a certain portion of caloric which 
has become dormant, if I may use the expression ; 
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that is, it becomes insensible both to the touch and 
to the thennometer. This will account for the very 
common expression of a "cold thaw;" the ice, in 
becoming liquid, having abstracted a large portion of 
heat from the surrounding atmosphere. If we mix 
a pound of water at 32 degrees of the thermometer 
with a pound of water at 172, the mixture will 
assume a mean heat between the two, or 102 de- 
grees; but if we mix a pound of water at 172 
degrees with a pound of ice at 32, which you will 
observe is the same heat as the water in the first 
experiment, we shall find the ice thawed; but on 
immersing the thermometer into the mixture, it 
will stand exactly at 32 degrees instead of 102, 
as before. What, therefore, has become of the heat 
which has quitted the water ? It has passed to the 
ice, but has become latent; that is, we cannot 
detect it, though we are quite aware of the loss of 
caloric that the hot water has sustained. 

We have mentioned the effects of frost and the 
atmospheric £^encies in breaking up the soil and 
rendering it fit for the purposes of agriculture. We 
will now give a few moments to the consideration of 
the nature of the soil and the phenomena displayed 
in the production of vegetable life. 

The soil considered mechanically is merely that 
substance in which the plant projects its roots or 
anchors, by which it attaches itself to the locality 
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where the seed is deposited; but, even in its me- 
chanical part, it is of much consequence that it 
should be adapted to its situation and to the species 
of vegetable production that is to be cultivated upon 
it. In some situations it will be beneficial to have a 
sandy soil to aid in disposing of a too abundant 
supply of moisture, whilst in another situation, such 
as a sloping hill, a sandy soil would be very disad. 
vanta^eous, and one better adapted to retain moisture 
far preferable. An instance of a purely mechanical 
soil may be seen by sowing some seeds of mustard 
and cress in a piece of moist flannel, which, if kept 
warm, will be found to vegetate ; the blanket, how- 
ever, only acts the part of keeping the plant in its 
proper position and place, for its nutriment is de- 
rived from the air and water with which it is sup- 
plied. Most soils contain some portion of vegetable 
matter, on which their richness depends ; but, by 
constantly cropping, this rich matter becomes ex- 
hausted, and, therefore, the best soils, without the 
addition of manure, will soon lose their productive 
qualities; those, however, of the best mechanical 
construction will be the most easily restored to a 
healthy state. 

There are certain elements contained in every 
plant, without which it cannot exist : different plants 
contain different elements, and in different propor- 
tions. Many of these are derived from air and water. 
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which was the case in the mustard-seed, though it is 
doubtful whether this plant would produce seed with- 
out some farther nourishment; air and water may 
suffice for the stalk and leaf, but still not be enough 
for the perfecting the plant. 

Plants and flowers left to the guidance of nature 
soon establish themselves in those places best suited 
to their wants, whilst in situations not congenial to 
them, they soon wither and die. The wall-flower 
chooses for itself some old ruin, where it finds a 
plentiful supply of lime furnished by the old mortar. 
The common nettle contains saltpetre, and hence is 
always foimd around stables, out-buildings, and other 
localities where saltpetre is generated. The violet 
finds itself a shady bank ; the forget-me-not and the 
iris, also, will be seen frequenting the brooks and 
streams, with many more, that each seeks its pecu- 
liar locality. 

It may be inquired how it is that these indigenous 
plants grow year after year in the same place with- 
out exhaustmg the soil, whilst if the farmer grows 
the same crop for several successive years, it will be 
sure to foil. The difference is this, that in the one 
case the plants perish, but the elements remain to 
promote a fresh growth the following year, and those 
parts which have returned to air and water can be 
again supplied by those fluids ; but the farmer's crop 
has been removed from the land to return no more, 

E 
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and consequently the elements for that species of 
crop will soon be expended, if not renewed by 
manure, or some other matter containing them. The 
first is a natural, the second an artificial state. 

Temperature also exerts a very considerable in- 
fluence on the growth of plants, for it must be 
remembered that all plants absorb their nourish- 
ment in a fluid state, and consequently, on the sum- 
mits of very lofty moimtains, where the heat, even in 
summer, is not sufficient to melt the ice and snow, 
we find that vegetable life ceases, and it is curious 
to observe how, as we ascend higher and higher, the 
hardy fir-tree, the boldest pioneer in those dreary 
regions, becomes gradually more and more stunted 
in its growth, till at last even it ceases to exist, and 
one long dark level line of green marks the limit 
that Nature has set to the progress of vegetation, 
ushering in the regions of eternal snow and soli- 
tude. 

" The influence of the change of seasons and of 
the position of the sun on the phenomena of vege- 
tation, demonstrates the effects of heat on the func- 
tions of plants. The matter absorbed from the soil 
must be in a fluid state to pass into their roots, and 
when the surface is frozen they can derive no nou- 
rishment from it. The activity of chemical changes 
likewise is increased by a certain change of tempera- 
ture, and even the rapidity of the ascent of fluids by 
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capillary attraction. The last fact is easily shewn 
by placing in each of two wine-glasses a similar 
hollow stalk of grass, so bent as to discharge any 
fluid in the glasses slowly by capillary attraction ; if 
hot water be in one glass, and cold water in the 
other, the hot water will be discharged much more 
rapidly than the cold water. 

" The fermentation and decomposition of animal 
and vegetable substances require a certain degree of 
heat, which is consequently necessary for the pre- 
paration of the food of plants ; and as evaporation is 
more rapid in proportion as the temperature is higher, 
the superfluous parts of the sap are most readily car- 
ried off at the time its ascent is quickest."* 

If we examine the vegetable productions of the 
earth under different circumstances, and in various 
climates, we shall find an instructive mass of facts 
with regard to the habits and food of vegetation, all, 
however, more or less connected with the tempera- 
ture which the plant is calculated to endure, or 
which best suits its habits. Thus a high tempe- 
rature seems to produce on plants an effect some- 
what analogous to that of heat upon animals : they 
become less sensible of its action ; are, in other 
words, influenced by it with increasing difficulty, 
and, therefore, lose their excitability, or power of 

• Davy on Agricultural Chemistry. 
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being developed by it to the greatest extent. Thus, 
in Jamaica, and some of the mountainous islands of 
the West Indies, the air upon the mountains be- 
comes soon after sunset chilled and condensed, and 
by its gravity descends, and replaces the warm air of 
the valleys where the sugar-canes grow; thus pro- 
ducing an inequality of temperature, which, so far 
from proving detrimental, is beneficial to the plants, 
and the sugars of Jamaica take a higher price in the 
market than those from the less elevated islands ' 
where the temperature of the night and day are 
more equable. And, for the same reason, we find the 
progress of vegetation in our temperate climate to be 
slow and gradual, whereas in Russia, where the cold 
of winter is intense, we find the whole vegetable 
kingdom bursting at once into strong and vigorous 
life, and as the heat of their simuner, like the cold 
of their winter, is extreme, the excitability of the 
plant is continued during the brief season of summer, 
making up in speedy developement what they lose in 
time ; till over exhausted, the long cold winter is 
requisite to prepare them for the following season. 
The action of heat on plants seems, therefore, more 
to depend on the former habits and customs of the 
plant, than on its exact amount; thus a grape vine, 
which has during the winter been exposed to the 
external air, will, if taken into the hot-house, vege- 
tate vigorously, whilst, at the same time, a similar 
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plant, which has remained housed all the winter, 
will hardly have made any progress. 

It has been remarked, that the ill eflfects of 
keeping up a high temperature in hot-houses during 
the night, is, that it exhausts the excitability of the 
tree much more than it promotes its growth, or 
accelerates the maturity of the fruit, which is; in 
consequence of this management, ill supplied with 
nutriment at the period of its ripening, when most 
nutriment is probably wanted. The Muscat of Alex- 
andria, and other late grapes, are often seen to 
wither upon the branch in a veiy imperfect state of 
maturity, and the want of richness and flavour in 
other forced firuits is often attributable to the same 
cause. 

The study of the effects of temperature will be of 
considerable advantage to the cultivator in several 
ways. It will explain to him, amongst many other 
interesting facts, why it is that the improved drain- 
age of a district increases its warmth ; and why judi- 
ciously placed plantations of trees, as in belts and 
in hedgerows, retard the rapid evaporation produced 
by the wind, and consequently the frequent sudden 
production of cold so common to exposed countries. 
And again, the improvement of the soil by deeper 
ploughing, or more finely pulverising the soil, by 
admitting more freely the access of the atmospheric 
air, increases very sensibly its mean temperature ; 
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dressing clay soils with sandy ashes, or other porous 
materials, produces the same effect. And hence, in 
the more northerly portion of our island, by such 
general improvements, a veiy sensible increase to 
the temperature of certain districts has been expe- 
rienced. When France and Germany were covered 
with wood Europe was much colder than at present ; 
the winters were longer; the vine could not be cul- 
tivated on this side of Grenoble; whilst the Seine 
froze every year. 

The causes why forests thus lower the temperature 
are plain. They detain and condense the clouds as 
these pass; they pour into the atmosphere volumes 
of water dissolved in vapour. Winds do not pene- 
trate into their recesses ; the sun never warms the 
earth they shade; and the soil, being porous, as 
formed in part of the decayed leaves, branches, and 
stems of trees, and coated over besides by a thick 
bed of brushwood and moss, is constantly in a state 
of moisture. The hollows in them serve as reser- 
voirs for cold and stagnant waters ; their declivities 
give rise to numberless brooks and rivulets ; the 
best-wooded countries being ever those which are 
watered by the largest rivers. 

In proportion as man, who finds himself cramped 
in countries of long-standing civilisation, extends the 
boundaries of his domain by stripping the soil of its 
ancient forests, so the wind and sun disperse the 
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superabundant moisture ; the springs exhaust them- 
selves ; the lakes dry up ; inundations cease alto- 
gether, or confine themselves to a smaller extent; 
the volume of water carried along by rivers dimi- 
nishes, and the atmosphere becomes warmer and 
drier. These are results that cannot be denied ; 
and, without mentioning the numerous evidences 
which history oflFers, it will be sufficient to adduce 
the United States of America as a proof. It is a 
fact admitted by all, that the clearing of the woods, 
begun two centuries ago in the European countries, 
and continued unceasingly to this day, has occasioned 
a very evident diminution in the quantity of water, 
and a perceptible elevation in the temperature of the 
atmosphere. But where, from improvidence or brutal 
selfishness, man has destroyed the woods of a country 
without reserve, the soil, bereft of the moisture re- 
quisite to the maintenance of vegetation, has been 
reduced to the most fearful sterility. The Cape de 
Verd islands, once watered by numerous springs, 
and covered with lofty forests and luxuriant herbage, 
now present to our view only waterless gullies, rocks 
bared of their mould, with here and there a patch of 
parched herbs, some stunted bushes, and a few 
plants of the succulent kind, such as Cacalias, 
Sjpurges, &c. 

Hence it appears that man has, to a certain ex- 
tent, the power of altering the climate of the district 
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he inhabits, though the instance of the Cape de 
Verd islands just mentioned, shews it to be one that 
requires to be exercised with great caution, lest, in 
subverting the course of nature, to avoid an apparent 
evil, we should call down upon ourselves a greater 
calamity than the inconvenience we were anxious to 
avoid. 

Another great and necessary agent in the per- 
fecting of vegetable life is light ; and we shall find 
its importance to be greater than we might at first 
sight have expected, though we are all aware of the 
sickly appearance that plants assume when deprived 
of its invigorating influence. That it exerts great 
power over the absorbent properties of the plant, 
and by this means increases the flow of sap, appears 
very probable ; but that the light of the sun causes 
the decomposition of carbonic acid, fixing the carbon, 
and giving out the oxygen, and thus promoting the 
growth of the plant, and increasing its value as an 
article of food, is beyond a doubt.* Light is also 

« ** The fixing of carbon by the action of light contributes, in an eminent 
degree, to the quality of timber, a point of no small importance. It is in 
a great degree to the carbon incorporated with the tissue, either in itr 
own proper form, or as resinous or astringent matter, that the different 
quality in the timber, in the same species of tree, is principally owing. 
Isolated oak-trees, fully exposed to the influence of light, become a 
tougher and a more durable timber than the same cpecies growing in 
dense forests ; in the former case its tissue is solidified by the greater 
quantity of carbon fixed in the system during its growth. Thus we have 
every reason to believe that the brittle wainscot oak of the Black Forest is 
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the cause of colour in plants, for we find that de- 
prived of it they soon become white, and are also 
very materially altered in their flavour ; as is the case 
with endive, which, when bleached by being excluded 
from light, loses its bitter taste, for plants grown in 
darkness contain no juices except those that are 
saccharine and watery.* 

the very same species that produces the tough and solid naval timber of 
Great Britain. . Starch, again, in which carbon forms so large a pro- 
portion, and which, in the potato, com, and other plants, ministers so 
largely to the nutriment of man, depends for its abundance essentially 
on the presence of light. For this reason potatoes grown in darkness 
are watery in consequence of no starch being devdoped in them, and 
the quantity of nutrition, or amylaceous matter, they contain is in 
direct proportion to the quantity of light to which they are exposed. 
For this reason, when orchard ground is undercropped with potatoes 
the quality of their tubers is never good, because the quantity of light 
intercepted by the leaves and branches of the orchard trees prevents the 
formation of carbon by the action of the sun's rays upon the carbonic 
acid of the potato plant."—- Z^6ra^ af UstiftU KnowledgCt article 
♦' Botany." 

* "If," says De Candolle, '*two plants are exposed, one to darkness 
the other to the sun, in close vessels, and in an atmosphere containing a 
known quantity of carbonic acid, and are removed at the end of twelve 
hours, we shall find that the first has diminished neither the quantity of 
oxygen nor of carbonic acid ; and that in the second, on the contrary, 
the quantity of carbonic acid has diminished, while the quantity of free 
oxygen has increased in the same proportion. And if the experiment is 
conducted with sufficient care, we shall discover that the plant in ques- 
tion has gained a proportionable quantity of carbon. Therefore the 
carbonic acid which has disappeared has given its oxygen to the air, and 
its carbon to the plant, and this has been produced solely by the action 
of solar light." 

However varied experiments may be they all lead to the same result, 
and compel us to acknowledge the great importance of light to plants, 
in enabling them to digest the crude matter which they gain from the 
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These and similar observations shew the necessity 
that exists for a knowledge of the construction, the 
nature, and the wants of plants, to those whose busi- 
ness it is to cultivate them, and when we consider 
that agriculture has from the commencement of the 
world been the occupation of a very large portion of 
its inhabitants, we may be surprised at the apparently 
small progress that has been made towards improve- 
ment, and this very reason has been adduced by 
some to shew that no improvements can be made 
in it. Necessity is the mother of invention; and 
where the world is but thinly populated, and where 
there is abundant space on which to produce food for 
the nourishment of its inhabitants, the old system of 
tillage is all that is necessary ; perhaps, indeed, the 
very best that can be employed ; and to those who 
are wearied with the constant struggle to keep their 
situation amongst a host of hungry competitors, it 
may seem a delightful solace to turn to the patri- 
archal ages, — those happy times when the son fol- 

8oil. In fiict there is nothing of which we have any certain knowledge 
which interferes with these conclusions. We see in practice that the 
more plants are exposed to light, when growing naturally, the deeper is 
their green, the more robust their appearance, and the greater the 
abundance of their odours, or resins ; and we know that all the products 
to which these appearances are owing are highly carbonised. On the 
contrary, the less a plant is exposed to sun-light, the paler are its colours, 
the laxer its tissue, the fainter its smell, and the less its flavour. Hence 
it is that the most odoriferous herbs are found in greatest perfection in 
places or countries in which the sun-light is the strongest. 
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lowed in the footsteps of the father from generation 
to generation. To the farmer those halcyon days 
have, perhaps, continued longer than to others, hut 
with an enormously increased, and constantly in- 
creasing, population comes the necessity for change 
in the means of providing for it, and the produce of 
the soil must he increased ; and, doubtless, it can be 
so to a very great extent. The more we consume in 
a country, the more we can produce ; because, although 
consumed, the elements are not withdrawn from the 
soil : part has been dissipated in air, part in water, 
and part has returned to the earth ; but that which 
the air has absorbed can be reclaimed from it again, 
that which has become water may again be furnished 
from the water, and that which has returned to earth 
can be reproduced from it. Man can neither create 
nor destroy one atom of elemental nature, still, by 
bad management, he may render a great portion of 
valuable matter useless for ages to the purposes of 
life, by allowing it to descend streams and rivers, 
and at last fall into the ocean, from whence centuries 
may elapse before it can be reclaimed. It would 
almost appear a provision of nature that food should 
be grown in the land where it is consumed, because 
any other arrangement seems contrary to those laws 
which regulate the natural circle of elementary parti- 
cles. If one portion of the globe is to be confined 
to agriculture, to grow com for the support of a 
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manufacturing population in a distant hemisphere, 
the soil of the one will become in process of time 
impoverished and sterile, whilst the other will have 
an over-abundance of richness, and to restore the 
equilibrium it would be necessary to export ma- 
nure.* 

The study of the agriculturist should be to con- 
sider what are the elements required to bring the 
seed he is about to commit to the soil to perfection, 
what portion of these it will obtain from the soil, 
what from the water, and what from the atmosphere, 
and if any deficiency remains, to supply it by carry- 
ing on that species of manure which contains the 
wanting particles. Nor must he forget to take into 
consideration all the circumstances of temperature, 
light, and situation ; having made this provision, he 
will have done the best that human foresight can do 
to ensure a plentiful harvest. 

The practical farmer will, perhaps, smile at this 

* *' Can the art of agricultare be baaed upon any thing bat the resti- 
tution of a disturbed equilibrium ? Can it be imagined that any country , 
however rich and fertile, with a flourishing commerce, which for cen> 
turies exports its produce in the shape of grain and cattle, will maintain 
its fertility if the same commerce does not restore, in some form of 
manure, those elements which have been removed from the soil, and 
which camiot be replaced by the atmosphere ? Must not the same fate 
await every such country, which has actually befallen the once prolific 
soil of Virginia, now in many parts no longer able to grows Its former 
staple productions— wheat and tobacco ? "—Liebio's Letters on Che- 
mistry. 
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theory, and say he has never failed in producing a 
good crop, although quite ignorant of the elements of 
which it is composed ; but though he may be igno- 
rant of their names, he has proved himself thoroughly 
acquainted with their properties by the success of his 
labours, — that success has been the result of his 
inquiry and experience, and he has by it arrived at 
the conclusion, that certain manures and certain 
treatment are best suited for the production of 
certain crops ; and if he were to examine these 
manures chemically, he would find they contained 
the elements required. 



CHAPTER V. 



THE KITCHEN. 

*' He that gives his mind to observe will meet with many things, even 
in vulgar matters, worthy of observation." — Bacon. 

'* Some man's wit 
Found out the art of cookery to delight his sense : 
More bodies are consumed and killed with it 
Than with the sword, famine, or pestilence."— Davies. 

The culinary art would give much scope for the 
researches of the philosopher were the occupation of 
a cook in better repute ; but it has generally been 
considered too menial an employment for a man of 
intellect, and certainly when employed merely to 
tickle the palate of an epicure, it is well worthy of 
contempt, and the lines we have chosen for the head 
of this chapter seem to insinuate something of the 
same kind : this, however, is the abuse, and not the 
use, of cookery. 

" But to their proper operation still 
Ascribe all good to their improper ill." 

Happily these ideas are fast giving way to more 
reasonable notions, and we find Philosophy entering 
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even into our kitchens ; and why should it not ? * 
It is not considered below the dignity of science to 
examine into the produce of the farm, and those 
have been ranked amongst the greatest benefactors 
of mankind who, by their researches, have most con- 
tributed to the improvement of agriculture and the 
production of food for man. Now as these products 
cannot be used as food till they have passed through 
the kitchen, I can see no reason why he who best 
contributes to economy and frugality in the prepara- 
tion of food is not entitled to his meed of praise. 
And this is, perhaps, a more important subject than 
we generally consider it to be ; for as much may be 
wasted by a bad manner of preparing food as can, 
perhaps, be saved by the farmer's economy in pro- 
ducing it. 

The manufacture of bread, as being the most im- 

* The term Philosophy is said to have originated firom the modesty of 
Pythi^^ras. Learned men before his time were generally designated 
sages or wise men ; thus we have the seven wise men of Greece. It is 
narrated that Pythagoras being questioned by Leon, who had been 
charmed by his ingenuity and eloquence, in what art he principally 
excelled, replied that he did not profess himself master of any art, but 
that he was a Philosopher. Leon, struck with the novelty of the term, 
asked Pythagoras who were philosophers, and in what they differed from 
other men ? He replied that, as in the public games, whilst some are con- 
tending for glory, others are buying and selling in pursuit of game, there 
is always a third class of men who attend only as spectators. So in 
human life, amidst the various characters of men, there is a select num- 
ber who, neglecting all other pursuits, assiduously apply themselves to 
the study of nature and the search after wisdom. " These," added Py- 
thagoras, *' itre the persons whom I term Philosophers." 
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portant process, mil first attract our attention ; and 
let us see how the operation is proceeded with. A 
mixture is made, consisting of a portion of water, 
yeast, flour, and a little salt. After kneading it for 
a short time, it is plaxsed before the fire to rise ; it is 
afterwards transferred to the oven and baked, and 
the operation is finished. The most curious part of 
the process is the action of the yeast in causing the 
bread to rise. Flour contains a small portion of 
saccharine matt^, the addition of yeast to which pro- 
duces fermentation, in the same manner that it does 
in brewing. During this fermentation an air, called 
by chemists carbonic acid gas, is evolved. Now the 
glutinous substance of the dough will not allow this 
air to escape ; but we find it pervading the whole 
mass in minute bladders, forming it into a light 
spongy substance. The warmth of the fire has a 
double action, first by increasing the inclination to 
fermentation in the dough, and secondly, by the heat 
expanding the air in these small bladders, rendering 
the paste still more porous. Were the dough re- 
moved from the fire it would, as the bakers express 
it, fall — that is, the cold would condense the air in 
these small globules, and render the mass close, and 
consequently heavy ; for although the heat of the 
oven will again expand the air, the dough may have 
acquired so great a solidity as to resist this expansive 
force, and it will therefore remain heavy. The use 
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of yeast is to render the bread light, by separating 
its particles. Knowing this, it is not difficult to 
substitute some other material to produce the same 
effect, when yeast cannot be procured ; and, perhaps, 
none is more efficient and simple than the mixture 
of muriatic acid and carbonate of soda, in such pro- 
portions as to neutralise one another, when they form 
that useful article, salt ; for salt is a natural produc- 
tion consisting of these two substances, and it is from 
the decomposition of salt, or muriate of soda, that 
these substances are manufactured. When muriatic 
acid and carbonate of soda are mixed together, they 
give out carbonic acid gas ; and as this mixture takes 
place in the dough, the gas pervades the whole mass 
in the same manner as if formed by the yeast, and 
their residuum being merely a small portion of com- 
mon salt, which is always required in making bread, 
is of no consequence. If the proportions are well 
kept between the acid and soda, there can hardly be 
a better substitute for yeast, or one that will yield a 
purer bread.* 

In our chapter on the breakfast-parlour we spoke 

* One pint and a half of cold water, half an ounce (troy) sesqui-carbo- 
nate soda, five fluid drachms muriatic acid, two thirds of an ounce of 
salt, and three pounds of flour. Dissolve the soda in half the water, mix 
the muriatic acid with the remainder. Let the soda and water be mixed 
well with the flour, then add the acid and water, stirring it quickly with 
a wooden spoon (rather thin mixed), put it immediately into a hot oven, [ 

and bake it an hour and a half. < 
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of the difference of surfaces in giving or receiving 
heat ; and here this subject may be studied to much 
advantage and economy. The bright tin screen 
which is placed behind the meat while roasting, to 
reflect the rays of heat back upon the meat, instead 
of allowing them to be dispersed, is of double ad- 
vantage, in confining the heat to the part where it is 
required, and preventing the kitchen becoming un- 
pleasantly hot. Had a black surface been employed 
instead of the bright tin, how different would have 
been the effect ! the black surfece would have ab- 
sorbed the rays of heat instead of reflecting them 
back on the meat, and much firing would have been 
consumed in vain. 

Hence it appears that there are many of the ope- 
rations of the kitchen conducted on solid philoso- 
phical principles ; but we now come to one of which 
the benefit is less apparent, although, from the 
universality of the practice, one is inclined to fancy 
there must be some advantage derived from it. I 
allude to the custom of placing an inverted cup in 
a fruit-pie, as the cook will inform us, to contain the 
juice whilst the pie is baking in the oven, and pre- 
vent its boiling over ; and she is the more convinced 
in her theory, because when the pie is withdrawn 
from the oven the cup will be found full of juice. 
When the cup is first put in the dish it is full of 
cold air, and when the pie is placed in the oven, this 
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air mil expand by the heat and fill the cup, and will 
drive out all the juice and a portion of the present 
air it contains, in which state it will remain till 
removed from the oven, when the air in the cup will 
condense and occupy a very small space, leaving the 
remainder to be filled with juice : but this does not 
take place till the danger of the juice boiling over is 
past. If a small glass tumbler is inverted in the 
pie, its contents can be examined into whilst it is in 
the oven, and it will be found what has been advanced 
is correct. Our own cook was very sceptical on this 
head till she tried this experiment. 

Almost all substemces alter their nature and their 
properties at different degrees of heat, and a know- 
ledge of the temperature at which these variations 
occur may be found very useful in culinaiy affairs. 
For inststnce, below 3^ degrees of the thermometer 
water becomes a solid, above 212 it becomes an 
elastic vapour. When mixed with other substances 
the boiling point varies, and approaches nearer to 
the boiling point of the subststnce with which it is 
combined. By taking advantage of this we can se- 
parate two substances which have been mixed, or 
render the mixture stronger or weaker; as, for 
instance, when boiling a syrup of sugar and water, 
the more we boil the stronger the syrup will become ; 
but if we boil any fermented liquid, such as wine or 
spirits, it will lose its strength the longer we boil it. 
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The reason for this is, that the spirituous part is 
transformed into steam at a lower temperature than 
water is ; it therefore flies off first, leaving the water 
behind ; whereas, with the syrup the water is con- 
verted into steam, leaving the sugar behind. 

Liquids during the process of heating are in a 
constant course of circulation ; as the lower part 
absorbs heat it becomes lighter, and ascends to the 
surfece, whilst the colder and heavier parts sink to 
the bottom, to acquire fresh heat and then to ascend 
to the top. If we try to heat water from the surface 
we shall find that no circulation is caused ; the 
upper portion will become warm, but the lower parts 
being the coldest, and consequently heaviest, will 
remain at the bottom : the process of heating will, 
therefore, proceed very slowly. On the contrary, if 
we wish to cool a liquid it will be most effectual 
to apply the cold to the upper surface, because the 
cold part will descend, allowing the warmer parts 
to rise and come in contact with the cooling sub- 
stance. 

A piece of ice at the bottom of a deep glass of hot 
water will remain long unmelted, but if brought to 
the surface it will speedily be dissolved, as we found 
to be the case with the lump of sugar in the tea. 

Whilst considering the subject of cookery we must 
not forget the art of brewing, the proper conducting 
of which depends much upon chemical knowledge ; 
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for thougli there are many who brew, and brew well 
too, who know not even the meaning of the word 
chemistry, still, as we have before remarked with 
regard to the farmer, it will be found that their 
experience has taught them chemistry unknown to 
themselves, or rather, their system of proceeding will 
be found to be based on chemical data, and will bear 
the test of philosophical inquiry. 

Countries to which Nature has denied the richer 
juice of the grape as a natural production, have 
in all ages cultivated some kind of substitute. 
Hence, from Egypt is said originally to have 
been derived barley-wine : we have, therefore, an- 
tiquity in its favour. But it is not the use or the 
abuse of the beverage that we are about to discuss ; 
we will only make a few remarks on the phenomena 
developed in its production, of which fermentation is 
the greatest and most important, as the agent which 
transmutes the saccharine matter, or sugary principle 
of the malt, from a mere syrup, as it may be con- 
sidered when in the first state of sweet-wort^ into a 
spiritiums liquid. We are indebted to Lavoisier as 
the first who offered any thing like a theory of the 
process ; and although his theory may be now consi- 
dered as very incorrect, still it laid a foundation for a 
more accurate examination of the subject, of which 
the following may be considered as the brief result : 
A weak solution of sugar and water will of itself 
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ferment, if kept in a warm place ; as will also, and 
more readily, the sugar contained in grapes and the 
saccharine matter of malt. 

In a general view of fermentation, therefore, we 
will leave out the small quantity of yeast employed, 
because it is not absolutely necessary, but seems 
merely to render the effect more rapid, and thus to 
prevent the change of the liquid into acidity. In 
complete fermentation, the sugar disappears alto- 
gether, and two new substances are formed in its 
place, carbonic acid and alcohol. The carbonic acid 
gas escapes whilst the beer is left open, which may 
easily be tested by holding a lighted candle near the 
surface of a tub of beer whilst at work, when it will 
quickly be extinguished, proving also the deadly 
nature of the air. The alcoholic part remains in the 
liquor, which has become specifically lighter, from 
the decomposition of the sugar, and in large breweries 
the fermentation is regulated according to the specific 
gravity attained. If too much of the carbonic acid 
gas is driven off before the cask is bunged down, the 
beer will become flat, and it will be a long time 
before it acquires briskness. It is this which occa- 
sions the beer to become flat when the vent-peg 
is left out, by allowing the carbonic acid gas to 
escape ; but of this vent-peg we shall say a little 
more presently, under the head of atmospheric 
pressure. 
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The use of hops in beer, besides the flavour they 
communicate, is to render it clear, and also as a 
preventive from its becoming acid. The hop coagu 
lates the excess of mucilage, and glutinous matter, 
which is extracted from the malt in mashing, and 
which matter, if allowed to remain in solution in the 
beer, would effectually prevent its becoming fine and 
clear. 

Fermentation, though producing such beneficial 
e£fects in the manufacture of beer and wine, when 
arrested at its proper stage, is nevertheless the first 
step in the process of decay in animal and vegetable 
matter ; and science has rendered a great benefit to 
mankind in shewing us how this process cau be 
effectually suspended for almost an indefinite period 
by subjecting the matter, whether animal or vege- 
table, to the boiling heat in vessels hermetically 
sealed. By this process the action of the oxygen in 
producing decomposition is stopped ; and as no fresh 
oxygen can enter, the contents of these vessels are 
preserved, and will remain so for any length of 
time. 

The preservation of meat and vegetables on this 
principle is now carried on to a great extent for 
the use of ships on long voyages, which can thus be 
supplied with fresh meat and vegetables, although 
thousands of miles distant from the place of their 
production, and under the heat of a tropical region. 
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The same means might be very effectually employed 
in domestic management, were those persons in- 
trusted with the execution of such operations better 
informed of the principles on which they act. How 
many failures attend the preservation of fruit, which 
may almost invariably be attributed to the want of a 
proper knowledge of the decaying principle ! Bottles 
of gooseberries are boiled, and by that means fer- 
mentation prevented ; but before they are properly 
secured or hermetically sealed, they are, perhaps, al- 
lowed to imbibe a fresh supply of air, which will 
speedily undo all that has been done, and fermenta- 
tion will certainly ensue. Whereas, had the bottles 
been effectually closed by rosin or wax, before they 
were removed from the boiling. iluid in which they 
were immersed, their preservation would have been 
insured. It is to this part of the process that the 
whole of the attention is required, for the smallest 
air-hole is sufficient to produce a failure. 

With meats, or vegetables preserved in tin boxes, 
the difficulty is less, because they can be properly 
soldered before being put into the hot water, there 
being no danger of bursting them. But with glass 
bottles the case is much more difficult, because if 
secured beforehand they would infallibly burst, if the 
heating operation was effectually performed. The 
best method appears to be to put the corks lightly 
into the bottles, and, when the contents have become 
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thoroughly expanded, tonirive the corks home ; then 
continue the operation of hoiling a short time longer, 
and as they are one hy one removed from the boiling 
water, to turn their necks quickly into a ladle of 
melted rosin. Many cooks in doing this "would take 
out all the bottles at once, and then commence seal- 
ing them, by which means the contents of the bottles 
would have begun to cool, thus forming a partial 
vacuum. Now if the cork is not perfectly tight, 
which it is hardly likely to be, air will be drawn in 
to fill this vacuum ; and after having carefully sealed 
the bottle, we shall have succeeded in shutting in the 
enemy also, who will soon give notice of his presence 
by the fermentation which will ensue. 

Hence it appears that fermentation is the 
earliest symptom that oxygen, the great agent in 
the process of decomposition, which exerts its in- 
fluence on all animal and vegetable matter, as 
soon as the vital principle has ceased to act, has 
commenced its triumph over the fallen ; for 
fermentation, putrefaction, and decay, follow fast 
on one another, resolving what was once a living 
form again into its original elements, fulfilling the 
words of inspiration, " Dust thou art, and imto 
dust shalt thou return." And though we may at a 
first glance consider decay as an unseemly object to 
be presented to the lords of the creation, we must 
not forget that it is only the completion of the circle 
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in whicli all created things move. Nothing terres- 
trial is free from mutation ; but though constantly 
changing, we have the pleasing contemplation that 
the decay which we lament is the harbinger of re- 
newed beauty and life, an emblem of the glories of 
immortality. 



CHAPTER VI. 



THE STUDY. 

' Hast thou no friend to set thy mind abroach ? 
Good sense will stagnate. Thoughts shut up want air, 
And spoil, like bales unopened to the sun." — Yodng. 

In our last chapter we examined a few of the 
most prominent phenomena of the kitchen ; now that 
we have arrived in the study, we shall be able to 
illustrate some of them still further; and as the 
pressure of the atmosphere is one of the great agents 
in producing many of the efifects that will come 
under our consideration, we will devote a part of 
this chapter to the subject. And here I must apolo^ 
gise to my young reader for requiring somewhat 
more of his attention than I have yet demanded; 
for, though the subject is not very difl&cult to com- 
prehend, it will require a considerable degree of 
thought to adapt it to all the various modes in which 
it will be presented to his view: he will, however, 
find himself well repaid for the time he may devote 
to it. 

Atmospheric pressure is the weight of the air 
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resting on the surfiace of the earth ; air extends to a 
height of many miles ahove the earth, and, although 
but a light fluid, yet so great an altitude of it must 
be of considerable weight. Were we to take a square 
tube, one inch in diameter inside, and so many miles 
high as to reach to the top of the atmosphere, the 
air in that tube would weigh about fifteen pounds : 
therefore every superficial inch of the earth's surface 
is pressed upon by a weight of fifteen pounds. Now 
air being a fluid, presses in all directions alike, con- 
sequently every surfeuie which is exposed to its action, 
whether it be horizontal or perpendicular, or in 
whatever direction it may be placed, is subject to this 
pressure. The idea very naturally suggests itself, 
How is it that we are not sensible of this enormous 
weight, for fifteen pounds on every inch of the sur- 
face of a man's body would amount to many tons ? 
The secret, however, consists in the pressure being 
exerted not only externally, but internally, and it is 
therefore balanced and rendered insensible to us; 
but, should any thing occur to disturb this equi- 
librium, we are immediately made sensible of the 
pressure. Suppose we take a sheet of writing paper 
stretched on a hollow frame, and press a book against 
it on one side, whilst another book is pressed against 
it on the other, no effect will be produced ; but if we 
remove one book, the equilibrium is destroyed and 
the paper gives way under the pressure, which before 
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was imperceptible to it. Just in the same maimer 
is the pressure of the atmosphere rendered imper- 
ceptible, whilst counterbalanced by a corresponding 
pressure on the opposite side. | 

If we place our hand over the open receiver of an 
air-pump and exhaust the air from beneath, we shall 
very quickly be made painfully sensible of this press- 
ure ; or if we tie a bladder over the glass, instead 
of placing the hand there, and a^ain exhaust the air, 
the bladder will burst. But a still more simple ex- 
periment, to shew the weight of the atmosphere, 
may be made in the following manner : — ^Fill a wine- 
glass with water, and cut a piece of writing paper 
nearly to fit the top of the glass ; lay the paper on 
the glass, which should be quite full ; then, placing 
the palm of the hand over the paper, gently invert 
the glass and hold it bottom upwards. The palm of 
the hand may then be removed, and the paper will 
be pressed against the mouth of the glass by the 
atmosphere, so as to prevent the water from falling 
out, the pressure above being removed by the bottom 
of the glass. The use of the paper is to give a 
sufficiently dense medium to allow the air to press 
against the water. 

" The atmospheric pressure on living bodies pro- 
duces an eflfect which is rarely thought of, although 
of much importance, viz. keeping all the parts about 
the joints firmly together by an action similar to that 
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exerted on the Madgeburg hemispheres.'*' The 
broad surfaces of bones forming the knee-joint, for 
instance, even if not held together by ligaments, 
could not, while the capsule surrounding the joint 
remained air-tight, be separated by a force less than 
about a hundred pounds ; but on air being admitted 
to the articular cavity, the bones at once fall to a 
certain distance apart. In the loose joint of the 
shoulder this support is of great consequence. When 
the shoulder or other joint is dislocated, there is no 
empty space left, as might be supposed, but the soft 
parts around are pressed in to fill up the natural 
place of the bone. When a thigh-bone is dislocated, 
the deep socket, called the acetabulum, instantly be- 
comes like a cupping-glass, and is filled partly with 
fluid and partly with the soft solids. In all joints it 
is the atmospheric pressure which keeps the bones in 
such steady contact, that they work smoothly and 
without noise." — ^Arnott's Physics, p. 349. 

* The Madgebnrg hemispheres here mentioned are merely two 
hollow iron caps, the edges of which are fitted so dose that, when put 
together, they form an air-tight, hollow ball ; the air being withdrawn 
from them by an air-pump, connected witii the interior through the 
handles of the cups, they are pressed together by the external atmo- 
sphere, with a pressure of fifteen pounds on every inch of surfkce in the 
mouth of the cups. This experiment was the invention of Otto de 
Guerieke, and was one of the first that drew attention to the material 
nature and properties of air. These hemispheres were considered so 
great a wonder, that It is recorded that the Emperor was present on the 
occasion of a public exhibition of them, when six of his coach-honn 
were required to puU them asunder. 
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The vent-peg, which we promised to explain in 
the last chapter, is another familiar illustration of 
this subject. When a cask is bunged close down, 
the pressure of air is removed from the surface of 
the liquid by the intervention of the cask, but when 
the tap is turned, to allow the beer to escape, the 
pressure is suffered to act on the lower surface of the 
beer in the cask, through the tap, and the conse- 
quence is, the beer will not run out till the vent-peg 
at the top is removed ; this immediately restores the 
balance of pressure, and the weight of the beer 
causes it to escape. 

The common pmnp, again, is a most useful appli- 
cation of this pressure to domestic purposes. As we 
have before stated, every inch of surface supports a 
weight of fifteen pounds. Now, if we can remove this 
fifteen pounds from one inch of the surfoce of the 
water in a well, whilst we allow the pressure to remain 
over the other part, it follows, that the water will be 
forced up in the part from which the pressure is 
removed ; and if the water so forced up be enclosed 
in a tube, an inch square, we shall find that it will 
rise in this tube till the quantity contained in it will 
weigh fifteen pounds, which would require an altitude 
of thirty-four feet, the weight of water in the tube 
being equal to the weight of air on a similar surface 
of water in the well. The pump is an instrument for 
removing this pressure of the atmosphere from the 
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pipe. The piston of the pump is made to fit into the 
pipe leading to the well. Every time the piston is 
raised, it lifts the weight of the atmosphere resting 
upon it, removing its weight from the water in the 
pipe ; the water from the well, therefore, follows up 
the pipe to fill the part from whence the weight is 
removed ; and as there is a valve, or small door at 
the bottom of the pipe, which prevents the water 
returning into the well as the piston descends, every 
fresh stroke of the pump is followed by a fresh 
supply of water. This species of pump is called 
a sucking-pump, from its similarity to the ac- 
tion of animals in drinking. When an animal 
drinks, a partial vacuimi is formed in the chest, or 
mouth, and the water flows up as in the pipe from 
the well. The ancients, who were well acquainted 
with the effects of atmospheric pressure, without un- 
derst£tnding its cause, attributed it to Nature's ab- 
horrence of a vacuum, which, though it might be to 
them a sufficiently satisfactory explanation, is not 
very definite to a scientific mind. 

But of all the uses to which atmospheric pressure 
has hitherto been employed, its application to the 
purposes of drawing carriages on lines of railway is, 
perhaps, the most startling, and one which, should 
its success be established by longer experience and 
by a greater extent of line than it has as yet been 
employed upon, will produce a great change in the 
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present mode of railway traction. But the solution 
of this problem must be left to a future period, not 
perhaps very far distant, as a line of considerable 
length is now in progress, under the able superin- 
tendence of the celebrated engineer, Mr. William 
Cubitt. The question resolves itself into, which is 
the most economical ? the short lines now worked on 
that principle leaving no doubt of its practicability. 
The plan on which the atmospheric railway is con- 
structed is this : the rails are laid for the carriages 
to run upon as in a common railway, but between 
them is placed a continuous line of iron-pipes, about 
fifteen inches in diameter, with a groove or opening 
all along the top of them. Into this pipe is fitted 
a piston similar to the piston of a pump, and tightly 
packed with leather so as exactly to fill the pipe. 
The air being now exhausted, or pumped out by a 
stationary steam-engine at one end of the line, the 
pressure of the atmosphere, acting on the back of the 
piston, drives it with great velocity along the pipe, 
the carriages being connected with the piston by 
means of an upright iron rising from the piston 
through the groove or slit, which we have before 
mentioned, in the iron-pipe. 

The most curious and ingenious part of the in- 
vention, is the means used to render this groove air- 
tight, which is absolutely necessary, or it would be 
impossible to form a vacuum. This is contrived by 

G 
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placing an india-rubber rope along the groove in 
a bed of wax and tallow. The iron attached to the 
piston lifts this rope or valve after the piston is 
passed, and thus connects the piston with the car- 
riage, whilst a hot iron, following the train, replaces 
the rope and melts the tallow again, thus sealing all 
up and rendering it fit for the next train. 

One great advantage of this species of motive 
power is, that it entirely avoids any concussion, as 
only one train can be in motion between the stations 
at one time. It also affords greater facilities for 
ascending inclined planes, or, as they are scienti- 
fically called, gradients, than the present locomotive 
engine ; added to which, the weight of the engine 
travelling along the line is avoided. 

It is not our object to determine its practicability 
on a long line of railroad, we only mention it here 
as a new, and certainly very clever, application of 
atmospheric pressure to useful purposes. 

The foregoing examples of atmospheric pressure 
naturally lead us to the barometer, an instrument 
contrived for the purpose of ascertaining the vari- 
ations of this pressure ; for though we have stated it 
at fifteen pounds per inch, as its mean weight, it is 
subject to constant variation with every change of the 
atmosphere.. The barometer is a glass-tube, close at 
the top ; it is about thirty-three inches long, and is 
filled with quicksilver, and inverted in a cup con- 
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taining the same, the air being allowed to press on 
the surface of the quicksilver in the cup, as it did on 
the water in the well ; and its weight being removed 
from the quicksilver in the tube by the end being 
closed. The mercury will now be supported in the 
tube to a height equivalent to the weight of the 
atmosphere. This, as we before stated, requires thirty- 
four feet of water ; but as mercury is fourteen times 
heavier than water, it will require only one-fourteenth 
part of that length, or about twenty-nine inches. When 
the atmosphere is heavy, it presses with more force 
upon the surface of the mercury in the cup, forcing 
it higher up the tube; whereas, when the atmo- 
sphere is light, the pressure is relieved, and the mer- 
cury falls, thus causing a high or a low barometer ; 
and, from constant observation, a high barometer 
has been found to indicate fair weather, as a low one 
to denote storms and rain. 

The reasons for the barometer indicating these 
coming changes in the atmosphere may be partially 
explained here, but it would far exceed the limits of 
our little work were we to enter into a full detail of 
all the various theories on the subject. It must be 
remembered, that the storm is but the eflfect; and 
that, as we have said before, there is no eflfect with- 
out a cause ; the same cause, therefore, that is pro- 
ducing the storm, is operating on the barometer. 
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In order to explain this, we will suppose that a sud- 
den alteration of temperature has condensed the 
water that was hefore suspended in an invisible 
vapour, and caused it to descend in rain ; this will 
have the effect of reducing the weight of the atmo- 
sphere, and, consequently, diminishing its pressure. 
Now, as this does not operate over the "whole globe, 
it follows, that the air, from those parts where there 
still remains a heavy pressure, will immediately rush 
to the part where the pressure is less to fill up 
the vacuum, thus producing storms of wind; and 
the more sudden the reduction of pressure, which 
will be denoted by the rapid falling of the ba- 
rometer, the more violent may we expect the storm 
to be. 

" To the husbandman the barometer is of consi- 
derable use, by aiding and correcting the prognostics 
of the weather, which he draws from local signs, 
familiar to him ; but its great use as a weather-glass 
seems to be to the mariner, who roams over the 
whole ocean, and is often under skies and climates 
altogether new to him. The watchful captain of the 
present day, trusting to this extraordinary monitor, 
is frequently enabled to take in sail, and to make 
ready for the storm, where, in former times, the 
dreadful visitation would have fallen on him unpre- 
pared. The marine barometer has not yet been in 



THE STUDY. 85 

general use for many years, and the author was one 
of a numerous crew who prohably owed their pre- 
servation to its almost miraculous warning. It was 
in a southern latitude. The sun had just set with 
placid appearance, closing a beautiful afternoon, and 
the usual mirth of the evening watch was proceeding, 
when the captain's orders came to prepare with all 
haste for a storm. The barometer had begun to fall 
with appalling rapidity. As yet the oldest sailors 
had not perceived even a threatening in the sky, and 
were surprised at the extent and hurry of the prepa- 
rations; but the required measures were not com- 
pleted when a more awful hurricane burst upon them 
than the most experienced had ever braved. Nothing 
could withstand it; the sails, already furled and 
closely bound to the yards, were riven away in 
tatters, even the bare yards sind masts were in great 
part disabled, and at one time the whole rigging had 
nearly fallen by the board. Such, for a few hours, 
was the mingled roar of the hurricane above, of the 
waves around, and of the incessant peals of thunder, 
that no human voice could be heard, and, amidst the 
general consternation, even the trumpet sounded in 
vain. In that awful night, but for the little tube of 
mercury, which had given the warning, neither the 
strength of the noble ship, nor the skill and energies 
of the commfeder, could have saved one man to tell 
the tale. On the following morning the wind was 
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again at rest, but the ship lay upon the yet heaving 
waves, an unsightly wreck."* 

From the ease with which we move about in air, 
we are very apt to consider it to be a fluid hardly 
capable of exerting resistance; but, when confined 
in an india-rubber bag, we shall find it to be a very 
solid substance, so much so, that if blown out pretty 
full we can produce little effect in condensing it by 
any pressure we can by our own weight put upon it. 
By inverting an empty wine-glass in a tumbler of 
water, and forcing it down, the air in the wine-glass 
will prevent the water from entering it more than a 
little way up the mouth, thus shewing its powers of 
resistance. It is upon the principle of air excluding 
the entrance of water that the diving-bell is con- 
structed, which, as connected with this subject, shall 
be next explained. 

The diving-bell much resembles the glass in- 
verted in the tumbler, with seats placed roimd the 
inside of it, for the divers to sit upon, the bell, 
therefore, descends to the bottom of the ocean, 
filled with air suflBciently dense to prevent the water 
flowing up in it. This air would soon be rendered 
imfit to exist in, from the respiration of the divers ; 
two pipes are therefore connected with it from above, 

* Arnott's Physics. '* The marine barometer differs from that used 
on shore in having its tube contracted in one place to A very narrow bore, 
so as to prevent that sudden rising and falling of the mercury which 
' every motion of the ship would else occasion." 
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the one for the escape of the vitiated air, and the 
other for the purpose of forcing in a fresh supply* 
The air in the bell is always in a condensed state, 
and the lower it descends the greater will this con- 
densation be, from the weight of the water accumu- 
lated above it. 

The effects of this pressure of water was very 
curiously exemplified, a few years ago, by some gen- 
tlemen who were trying experiments on water brought 
from different depths of the ocean. For this purpose 
they had corked up an empty bottle, which they 
lowered into the sea, imagining that when the press- 
ure was sufficient, it would force the cork into the 
bottle, and that the bottle would fill, so as to bring 
them a specimen of water from that depth ; but what 
was their surprise on pulling up the bottle to find it 
still corked, although full of water. They now 
began to coiyecture that the water had forced its 
way through the pores of the cork ; and, to prevent 
this, they sealed the cork of the next bottle. On 
pulling this up, however, the mystery was solved — 
the bottle was foimd to be full, and corked as before, 
but the cork was reversed, and was forced into the 
neck of the bottle, with the sealed end inside. This 
curious fact was thus accoimted for : — As the bottle 
descended, the pressure drove the cork in, and filled 
the bottle; the cork floating close up in the neck, 
the weight of the sealing-wax on the top causing it 
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to reverse its position, and float with the sealed end 
downwards; when the hottle was drawn up, the 
pressure heing diminished, the water, or perhaps 
more properly speaking, the slight portion of air 
contained in the water, expanded, and forced the 
cork again upward into the neck of the hottle. All 
this appears simple enough when explained, hut it 
required a good deal of consideration on the part of 
those who first witnessed this experiment. 

Another, and perhaps one of the most deserving 
our attention of all natural phenomena, hut which, 
nevertheless, from the constancy of its occurrence, 
is rarely noticed, is gravitation or weight, that is, the 
tendency that all hodies have to fall to the earth, or 
rather to he attracted to it ; for we shall endeavour 
to explain that gravity, weight, and attraction, are 
one and the same thing. All bodies appear to have 
a natural proneness to draw together or attract one 
another, according to their relative magnitude or 
weight; hut this quality is so hidden from us by 
counteracting agencies as to render it often invisible. 

The earth being so immensely larger than any of 
the substances that are capable of movement upon it, 
forms the first grand attracting mass, and the weight 
of any object resting upon it, is exactly the force 
that is required to overcome this attraction. Attrac- 
tion and weight, therefore, are synonymous terms. 
Now, as the earth is a globe, and we are on the 
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surface of it, it follows that the greatest attracting 
force must he in a line from us, through its centre, 
because that is the direction of its greatest hulk. 
We find, therefore, that a stone falls perpendicularly, 
or in a direction to the centre ; but were a hole bored 
entirely through the earth, and we were to drop j^ 
stone through it, it would fall no farth|r thai^ ^e 
centre, where it would hang suspended, the qdahtity 
of matter above being equal to the quantity beneath. 
Gravitation or weight would here cease, and the 
stone would remain at rest, the attraction on either 
side being exactly balanced. It often i|)uzzles the 
infantine mind — when first informed tlfet the world 
we live on is a globe, and that it is inhabited on all , 
sides — ^how it is that the inhabitants do not fall off in 
the same manner that any substance would fall from 
the under-side of an orange if attempted to be placed 
thereon ; and though we soon become convinced of 
the fact, it requires an ficquaintance with the laws of 
attraction, to render it clear to our reasoning faculties 
when exerted upon it. 

Though the magnitude of our globe prevents our 
making any experiments on perpendicular attrac- 
tion or weight, because, as before stated, it is so 
much larger as to exclude any opposing attraction 
to be brought in competition with it, still we can 
exemplify our meaning by one or two simple ex- 
amples of horizontal attraction, shewing the inclin- 
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ation large bodies have to attract smaller ones. Let 
us examine the bubbles on the surface of a cup of 
tea, and we shall find them all arranging themselves 
round the sides of the cup, attracted by the superior 
mass; or if we disengage a large bubble, we shall 
find the smaller ones in its vicinity approaching 
and attaching themselves to it, as their superior 
planet. If we contrive to draw this large bubble to 
the centre of the cup, which may be easily done by 
moving the spoon before it, thereby attracting it, and 
leaving it exactly in the centre, we shall find it will 
remain there till some little movement causes it to 
approach nearer to one side of the cup, when the 
balance of attraction is destroyed, and it immediately 
passes to the side of the cup nearest to it. We 
often see the water near the sides of a quiet pond 
covered with leaves and light substances, whilst the 
centre is quite clear. The superior attrsiction of the 
shore having influenced every lighter substance, and 
brought them imder its power. — Not an unapt simi- 
litude to the lighter characters of mankind, who we 
find arranging themselves round those of strong and 
vigorous mind, forming the nucleus, which swells and 
become more and more preponderating as the mass 
increases in bulk and magnitude. 

These instances explain horizontal attraction, which 
resembles perpendicular attraction in all but position ; 
but there being nothing sufl&ciently ponderous to coun- 
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terbalance the immense globe beneath our feet, the 
attraction here must always be one way, downwards, 
when it takes the name of gravity or weight. Were 
a planet larger than our earth to approach very near 
to us, we should find, as it approached, all the loose 
substances, ourselves amongst the foremost, leaving 
our own planet and flying to the superior attraction ; 
weight would be at once destroyed, or rather over- 
come by its antagonist's power, and, like the bubble 
on the surface of the cup, all matter would fly to the 
greater body. We have supposed this case merely 
to shew more plainly our meaning, but it must be 
remembered that were two planets so to approach 
one another as to overcome the other resisting 
agencies, which held them in their sphere, they 
would rush together, and form one mass, impelled 
by the very power of attraction of which we are 
speaking. 

The tides are an instance of this power exerted 
over us by distant planets — being caused by the 
attraction of the moon and sun; which exerting 
their attractive influence over the liquid, and, conse- 
quently, movable portion of the globe, causes the 
waters more immediately below them to be heaped 
up, producing a wave or tide. 

The earth, as she revolves, presenting constantly 
a new part more directly under the moon's influence, 
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causes every portion of the sea to be thus elevated once 
in the twenty-four hours. The tide, however, rises 
and falls twice in that time, which is accounted for by 
the theory that the drawing together of the waters on 
one side of the globe causes a disarrangement of its 
parts, which is compensated for by a corresponding 
protuberance on the opposite side. Thus thqre is 
one tide of attraction, and one which results from 
it, to bring back the equilibrum. The sun also 
exerts a similar influence, though, from its greater 
distance, in a minor degree. When the sun and 
moon, therefore, are in nearly the same position, by 
exerting their imited influence, they elevate the tide 
wave to a still higher level; the same effect it is 
obvious must be produced when these planets are 
nearly in opposition to one another, because then the 
secondary tide, which we before mentioned as result- 
ing from the first, or tide of real attraction, is acted 
upon by the opposite planet; arid as the moon and 
sun . are alternately in opposition and conjunction 
twice in every lunar month, that is at full and new 
moon, we have at those periods higher tides, called 
spring-tides ; whereas at the quarters of the moon, 
when they exert their influence at right angles to 
one another, the tides will be much less, and are 
called neap-tides. 

The little diagram, in which the dark circle 
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represents the earth, and the dotted line the sup- 
posed tide-wave, will shew this phenomenon still 
plainer. 

Fig. 1. Spring-Tides. 



[sun] (moon) 



Pig. 2. Neap-Tidea. 




(moon 



(sun) 




Fig. 1 represents the moon and sun in conjunc- 
tion, as at new moon, occasioning spring-tide. Fig. 2 
shews the moon at her first quarter, where it will ap- 
pear that the attractive power of the two planets tends 
to neutralise one another, causing neap-tides. Were 
the attractive power of the sun and moon equal, 
there would at this latter time be four tides ; that is, 
two of the Sim, and two of the moon ; but as the 
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moon, from its greater proximity, is by far the most 
influential, the effect produced by the sim is visible 
only in diminishing the lunar tide, and not by pro- 
ducing an independent tide of its own. It will be 
clear, also, that the higher the tide rises in one place 
the lower it must ebb in another, and consequently 
we find that the spring-tides rise higher and fall 
lower than neap-tides, which approach nearer to an 
equilibrium. 

The various positions of headlands and continents 
greatly interfere with the regularity of the tides, 
which in some places are so at variance with this law 
of nature, that a superficial observer would be led to 
doubt the fact, which, however, on deeper research, 
would, perhaps, be found its strongest confirmation. 
The same power that draws the tiny bubble on the 
tea-cup to its larger neighbour, pervades all space, 
and holds the planets in their appointed course. 
How beautiful is every atom of creation, and how 
wonderfully may the mind of man be led from con- 
templating its smallest works to a glimpse of those 
laws which regulate its greatest movements, for the 
law is as perfect in the atom as in the universe ! 



CHAPTER VII. 



THE summer's evening. 



" At summer's eve, when Heaven's ethereal bow 
Spans with bright arch the glittering hills below. 
Why to yon mountains turns the musing eye 
Whose sun-bright summits mingle with the sky ? 
Why do those cliffs of shadowy tint appear 
More sweet than all the landscape smiling near ?" 

Campbell. 

My readers will pardon me for having so sud- 
denly shaken off the chill, cold garb of winter, and 
turned to the genial breath of summer, but the 
phenomena which we propose investigating in this 
chapter do not all occur during winter, and they will 
be much more pleasantly examined in our ramble 
through the flowery meads, than they could have 
been during the short evening of a winter's day. 
We will, therefore, bend our steps by the glassy 
margin of some silvery stream, and we shall pre- 
sently be struck with the beauty of the reflections of 
the trees and cottages which diversify the opposite 
shore ; we may, perhaps, be puzzled to account for 
seeing the reflection of the objects which are a con- 
siderable way removed from the banks; for the 
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imsige of a person, we are sensible, is not seen by 
himself unless he bends perpendicularly over the 
stream. 

In reflection, the ray of light which strikes the 
water, or whatever reflecting object it may be, is 
always thrown off again at the opposite angle from 
that by which it arrives, and, therefore, to be seen 
by the person causing the reflection, he must be 
perpendicularly over it, or otherwise the ray will be 
projected in a different direction from him, and not 
come to his eye. Reflection follows the same law 
that a ball does when it rebounds from a hard sub- 
stance. If we strike a ball perpendicularly sigainst 
the floor, it rebounds again to our hand, as our 
reflected image is thrown back from the water to the 
eye ; but if we throw the ball obliquely on the 
ground, it rises from the groimd obliquely on the 
other side, just as the ray of light from the trees or 
cottage on the other side of the river may be con- 
sidered to be thrown on the surface of the water, 
when it bounds off again in our direction, striking 
the water exactly at that part where a line drawn 
from the cottage to the water, and another from the 
water to our eye, would both approach the water at 
the same angle, though from different sides. A 
person stationed in the cottage would see our reflec- 
tion, whilst we should see his. In the same manner, 
we do not see our own reflection in a looking-glass 
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except when we are opposite to it ; but if we Btimd 
on one side of the glass, we see the reflection of 
persona standing on the opposite side. The annexed 
diagram will explain this subject more clearly. 



The view represents a house a short distance 
from the bank, on one side of a river, whilst the 
spectator is standing on the opposite bank. The 
dotted lines represent the rays of light as they first 
strike the water, and are icom thence reflected to 
the eye of the observer. The angle at which these 
lines t«uch the water is termed the angle of inci- 
dence, and that at which they again leave the sur&ce 
and meet the eye, is called the angle of reflection, 
which two angles are always alike. 

The reflected landscape appears inverted, because 
the more elevated objects strike the water, and are 
again projected from it more perpendicularly than 
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those below them. Thus the ray from the roof falls 
on the reflectmg surfiEu^e nearer to the observer than 
the ray from the lower part of the building, and the 
image is, therefore, inverted, resembling a picture 
laid before the spectator in a reversed position. 

The effects of reflection are too beautiful, and too 
often brought under our notice, to pass unobserved 
by the most careless. They form a very prominent 
attraction in lake scenery, where the shores rise in 
bold and towering majesty, occasioning great depth 
of shadow, whilst the stillness of the water, caused 
by the shelter afforded by the precipitous shores, 
renders the surface of that glassy smoothness which 
so materially contributes to the beauty and perfection 
of the reflected image, rendering every leaf and 
spray as distinct as in the reality ; and each appear- 
ing on the surfeu^e of the lake with mathematical 
exactness, in that part where the angle of incidence, 
or the angle by which the ray from it touches the 
water, exactly equals the reflected angle, or that by 
which it leaves the water to arrive at the eye of the 
observer. The slightest ripple on the surftEu^e dis- 
turbs the clearness of the reflection, by causing 
these various rays to be blended and confused. 

It is not imcommonly remarked, that when the 
reflections are very clear rain is at hand ; and there 
may be some truth in the observation, inasmuch as 
the exceeding state of repose into which the elements 
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are sometiiues hushed, previous to a heavy rain, 
particularly in thundeiy weather, renders the water 
so calm as to be very favourable for the purpose of 
beholding the beauties of reflection. 

Another very curious circumstance may be ob- 
served : if we place a walking-stick in the river, we 
shall perceive the part imder the surface appears 
bent, so as to give the idea that the stick is broken 
at the water's edge. This is caused by refraction ; 
by which is meant, that the rays of light when pass- 
ing through a dense medium become bent downwards 
in their passage, giving the appearance just men- 
tioned. Even in passing through the air this effect 
is produced in a small degree, and astronomers are 
obliged to make allowance for it in their calculations 
when observing the apparent position of the hea- 
venly bodies, as this effect of refraction prevents 
their appearing where they really are. For instance, 
the rays of the sim being bent downwards in their 
passage to us, he will appear to rise, and be visible, 
before he is actually above the horizon, the rays 
having been bent downwards in their passage through 
the atmosphere. This may be pl'ettily exemplified 
by placing a shilling at the bottom of a basin, then 
walking backwards till the edge of the basin hides 
the coin from our view ; if, still keeping in this 
situation, we get some one to pour water into the 
basin, we shall find the shilling become visible, al- 
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though it has not floated up in the hasin, nor altered 
its position ; hut the rays of light, in passing through 
the water, have hecome bent so as to render the 
shilling visible. In like manner, the sun was visible 
before he had actually risen above the horizon. 

" Certain states of the atmosphere depending upon 
its humidity, warmth, &c., change very considerably 
its ordinary refractive power ; hence, in one state of 
it, a certain hill or island may appear low, and 
scarcely rising above the intervening heights or 
ocean, while in another state, the same object shall 
be seen towering above ; and, from a certain station, 
a city in a neighbouring valley may be either entirely 
visible, or it may shew only the tops of its steeples, 
as if the bed on which it rested had sunk deeper into 
the earth. In days of ignorance and superstition, 
such appearances have sometimes excited a strange 
interest."* 

* A verj remarkable aerial phenomenon, canaed by reflection and 
refk«cUon, called mirage or fata morgana, is sometimes observed from 
the shores of the Mediterranean at a certain height in the atmo- 
sphere. The name, which signifies Fairy Morgana, is derived from an 
opinion of the superstitious Sicilians, that the whole spectacle is pro- 
duced by fairies, or such like Tisionary, invisible beings. The populace 
are delighted whenever it appears, and run about the streets shouting 
for Joy, calling every body out to partake of the glorious sight. 

As soon as the sun surmounts the eastern hills behind Reggio, and 
rises high enough to form an angle of forty-five degrees on the water 
before the city, every object existing or moving at Reggio is repeated 
one thousand fold upon the marine looking-glass, which, by its tremulous 
motion, is as it were cut into facets. Each image passes rapidly off in 
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The little diagram, in which the upper portion 
represents the experiment before described of placing 
the shilling in the basin of water, and the lower 




portion a town in a valley, in reality hidden from 
the eye of the observer by the intervening hill, but 
which has become visible to him through the means 



Buccesrion as the day advances, and the stream carries down the wave 
on which it appeared. Thus the parts of this moving picture will 
vanish in the twinkling of an eye. Sometimes the air is at that moment 
so impregnated with vapours and undisturbed by winds as to reflect 
objects in a kind of aerial screen, rising about thirty feet above the level 
of the sea. In cloudy, heavy weather, they are drawn on the Eurfaceof 
the water, bordered by fine prismatic ooloiurs^ But if the atmosphere 
be highly impregnated with vapour, and dense exhalations not previously 
dispersed by the action of the wind or waves, or rarefied by the sun, it 
then happens that in this vapour, as in a curtain extended along the 
channel, to the height of about four or five and twenty feet, and nearly 
down to the sea, the observer will behold the scene of the same objects 
not only reflected from the surfSetce of the sea, but likewise in the 
air, though not so distinct or well defined as the former objects from 
the sea. 



! THB SUIOTER S ETENIHG. 

i. very highly refroctiTe state of the atmoephere, 



will exemplify these circumstances, and shew how 
the Bmaller experiment elucidates the natural effect 
alluded to ; the operation of pouring water into the 
haain representing the more humid etate of the 
atmosphere, which haa caused its increased refractive 
power. 

The eje is veij much the creature of habit, much 
more so than we are accustomed to betieTS, till, 
being placed in some situation perfectly new to i^ 
we become convinced of the truth of the assertion. 
Some years ago, coming rather suddenly amongst 
some mountainous scenery, to which the author was ' 
quite unaccustomed, he observed grazing on the 
hills, which did not appear far distant, some animals 
which, from their size, he mistook for goats, but 
upon a nearer approach they proved to he osen; 
and having once become acquainted with the fact, 
the eye immediately adapted itself to the distance. 
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and he could not again be deceived in the size of the 
object ; returning to the same place from whence he 
bad first seen them, they no longer appeared the 
size of goats, but of full-grown oxen. Now, this 
clearly shews that the eye was unable to measure 
the size of the object, whilst the distance it was off, 
owing to the novel features of the scenery, could not 
be determined. 

To exemplify this fact to some friends, he tried 
the following experiment from a window commanding 
a view down a beautiful river, on which vessels of 
considerable magnitude were frequently passing. 
Without mentioning what he intended to do, he cut 
out in paper, the picture of a vessel, with her ropes 
and sails, about one and a half inch in height, and 
pasted it on the middle of a pane of glass, in such a 
situation that looking through a paper tube, fixed to 
a screen on the other side of the room, the miniature 
ship appeared exactly in that part of the river where 
ships were usually seen sailing, and to occupy about 
the same visual angle. The paper tube prevented 
the observer from seeing the cross-bars of the win- 
dow, which would have dispelled the illusion. Thus 
the deception was complete. The observers, ignorant 
of the contrivance, fully believed that they saw a large 
vessel sailing on the river. 

This experiment may be rendered very amusing by 
adding a house or windmill, so as to appear as if form- 
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ing part of a distant prospect ; or it miglit even be 
employed to test the effect of any intended improve- 
ment or alteration in a landscape : but it must be re- 
membered that the observer must have no idea of the 
deception practised, or it will entirely fail in its effect. 
And care is required that the picture be so placed that 
it occupies the proper space, and also that there should 
appear no connexion between it and the window ; or 
if suspended from any object, that the means of 
suspending it should be perfectly invisible : a mark 
across the glass would quite destroy the illusion. 

It is this principle of keeping the spectator in 
ignorance of the distance the picture he is looking 
at is from him, that so greatly increases the decep- 
tive effect of those beautiful exhibitions, the Dio- 
ramas and Panoramas, and other works of the same 
description, which are now carried to such wonderful 
perfection. 

A person accustomed only to the scenery of Eng- 
land, with its trees and houses, and every well- 
known object rooted in his mind, is quite at a loss 
when first catching sight of the different description 
of buildings, trees, and scenery, that meet his view, 
on his arrival in the Eastern world, for a standard 
by which to measure their size; and generally ima- 
gines them to be not nearly so large as they are, till, 
approaching nearer, he discovers man, or some other 
familiar object, which at once serves as a scale by 
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which to estimate the objects presented to his 
view. 

It is a general remark, that the firat view of that 
vast and beautiful structure, St. Peter's at Borne, is 
almost always attended with disappointment, as not 
conveying the idea of its real magnitude, and that it 
seems to require repeated visits to impress upon the 
mind the vastness of its proportions. This, doubt- 
less, arises from the want of a standard by which to 
regulate our judgment ; for, on a first view, we do 
not perhaps sufficiently compare it with the human 
beings who may be walking under its lofty roof. 
Indeed, they appear too diminutive to draw our at- 
tention. It is only after the comparison has been 
forced upon us in some way, that we are fully aware 
of its colossal dimensions, and we then feel asto- 
nished that we could ever have been insensible to 
them. 

That the eye retains the image of an object after 
it is withdrawn from our sight, may be often observed 
when walking briskly along a pretty closely-boarded 
fence, when the partial openings between the boards 
will give the effect almost of a contmuous landscape ; 
or, if we may so express it, we seem to see through 
the boards, the view that we have obtained through 
one opening not having faded from the eye till 
another has renewed it, thus producing a constant 
impression. In the same manner, by burning the 
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end of a stick, and then moving it round in a circle, 
we give the appearance of a wheel of fire, though, in 
reality, it is merely a spark so quickly returning as 
to give the effect of a circle. 

Several curious toys have been constructed on this 
principle, of the eye retaining the image after the 
reaUty is removed, by drawg separate figures on a* 
card, and causing them to revolve, so that first one 
and then another is presented to the eye, through 
an opening in a card placed before them. Thus, if 
a man be drawn on the upper portion of a circular 
card, and a horse on the lower part, both with their 
feet towards the centre, through which a spindle is 
passed, and the card be rapidly whirled round, the 
image of the horse and man, as they alternately pre- 
sent themselves before the opening in the front 
card, will have the appearance of a constant picture 
of a man on horseback. These combinations can be 
varied in many ways, forming a pleasing exercise for 
the ingenuity of young people on a rainy day. 

The lengthened shadows serve to tell us that the 
bright luminary of day is fast sinking in the west, to 
enlighten another hemisphere, while the moon rising 
in the east is shedding her mild lustre around. 
These shadows remind us of the cause of lunar 
eclipses, and whilst in this situation present a happy 
illustration of that phenomenon. We observe our 
own shadow grows longer and longer, till at last, 
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when the sun is quite horizontal, the shadow be- 
comes endless, and we might fancy it projected so 
far 83 to reach beyond the limits of the earth — to 
the rising moon. Now, an eclipse of the moon is 
nothing more than this; it is the shadow of our 
earth which, when the sun and moon are exactly in 
6pposition to each other, is thrown upon the moon 
in the same way as we might fioncy our own shadow 
to have been. An eclipse of the sun is not the 
effect of a shadow, for here we have the actual body 
of the moon intervening and blotting the sun from 
our view. 

It may be asked, Why eclipses are not of more 
frequent occurrence, the sim and moon being so 
often in opposition? But it will easily be imder- 
stood, that it requires them to be in exact oppo- 
sition; and this exact opposition, owing to some 
peculiarities of their movements, occurs only at p6ur- 
ticular times. 

The Sim has now sunk below the horizon, and were 
it not for the effects of the refractive and reflective 
powers of the atmosphere, we should be left ia perfect 
darkness ; but though invisible to us, he enlightens 
the upper regions of the air, from whence a portion of 
his light is, through the medium of these two agencies, 
still permitted to reach us, growing fainter and fiEdnter 
as he dreads farther below the horizon, till the last 
gleams of twilight feide into darkness. 
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The darkness, which now surrounds us, will 
render more visible the flashes of summer light- 
ning which, from time to time, are to be seen 
on the horizon, though unaccompanied by any sound 
of thimder; this species of lightning is generally 
harmless; the absence of thimder is occasioned 
by its being dif^ed over large and unconfined 
surfaces, and not collected in dense masses, as it 
is when the heavy cumulated clouds, rising one 
above another, proclaim the approaching storm. It 
is then we behold the distant flash, followed long 
after by a low rumble ; presently the lightning ap- 
pears more vivid, the thunder is louder, and follows 
closer upon it, till, in a short period, when the 
storm is immediately over us, the flash and the 
thunder appear almost simultaneously. 

We know that thunder is merely the sound caused 
by the concussion between the electric clouds, as the 
lightning passes from one to the other, and there- 
fore always happens at the same time with the flash, 
as the report of a gun takes place at the moment of 
firing. The reason of our hearing the thunder so 
long after the lightning, is on account of its distance 
from us, for sound travels only at the rate of about 
1140 feet in a second of time, or a mile in nearly 
five seconds, whereas light is almost instantaneous in 
its passage, — indeed so quick that its motion is not 
perceptible in any earthly distance, a few minutes 
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being sufficient to transmit it from our earth to the 
sun, which is so many millions of miles off. We 
may, therefore, calculate the distance of the lightning 
by merely ascertaining the time between the flash 
and the thunder; if a minute elapses, we may 
presume the cloud is about thirteen miles off, if 
half a minute, six miles and a half; if five seconds, 
one mile ; and so on according to the time. 

That a thunder-storm is accompanied with 
danger no one will deny, and it is therefore 
proper to avoid needless exposure to it. The 
making ourselves a prominent object for the 
electric fluid to select in its passage to the earth, 
and of course the immediate proximity of any 
high object, such as a tree or chimney, is not 
desirable, but in avoiding Scylla, we must be 
careful not to fall into Chaiybdis — a man on an 
open heath is perhaps in as much danger as if 
surroimded by trees, because on the heath his 
height renders him a prominent object, wheresw, 
amongst trees, the lightning will more probably take 
to a tree as its line of passage to the earth ; but at 
the same time there is the danger of its finding an 
obstruction in its course, in which case the man 
would be in considerable peril : or if we were near a 
tall tree or chimney, we should move a few yards 
from them, as being decidedly conspicuous objects. 
Perhaps the safest place to all human probability is 
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in bed, more particularly with a hair mattrass be- 
neath us, for hair and feathers are non-conducting 
substances, and as such 6ure not likely to be selected 
by the electric fluid. But we should not recommend 
a too nice attention to every minute particular. It 
is frequently painful to witness the folly displayed 
by some persons on such occasions; they seem as 
though they forgot that their life is ever in the 
hands of Providence, and that He can as well strike 
the blow in the calm as in the storm. 

Whilst on the subject of lightning, it will not be 
irrelevant to take a glimpse at the electric telegraph, 
now beginning to perform so important an office as a 
medium for the conveyance of ideas, quick as 
thought ; for the passage of the electric fluid is in- 
stantaneous, although carried along a wire of many 
miles in length. The method of effecting the com- 
munication is by carrying a number of separate 
wires along a line of posts erected for the purpose : 
these wires are disconnected from the posts by pas- 
sing through glass tubes fixed on them ; the commu- 
nication, therefore, from one end of the wire to the 
other, is rendered perfect. A galvanic batteiy being 
now attached to the wires at one end, separate shocks 
can be passed along any particular wire, which shocks 
are rendered visible by the movement of needles 
attached at the other extremity ; by this means it is 
easy to conceive that a sentence can be communi- 
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cated with facility, as the wires denote the separate 
letters. It is not, however, necessary to have twenty- 
four wires, one for each letter, as many letters can 
be omitted without inconvenience, and each wire is 
capable of conveying two or more signals by the 
different movement communicated to the needles. 
A bell is also rung by the same contrivance, to draw 
the attention of the person attending upon the 
telegraph. 

This certainly appears one of the most extra- 
ordinary inventions of modem times, and one that 
but a very few years ago would have been treated as 
more chimerical than any of the inventions of the 
creative imagination of the Arabians in their won- 
derful tales. It is now in contemplation to cany 
this telegraph across to the Continent, by sinking a 
wire, cased in some non-conducting substance, such 
as Indian-rubber, to the bottom of the sea, between 
Dover and Calais : the execution appears very pos- 
sible, though there will, doubtless, be great difficulty 
in protecting it from damage from the anchors of 
ships, and many other causes. 

A very clever application of this same electric 
fluid has lately been made by Mr. Bain, a gentle- 
man of Edinburgh, who has succeeded in establish- 
ing a clock, the pendulum of which, instead of being 
kept in motion by the force of a spring or weight, 
is actuated by a current of electric fluid, produced, 



112 THE summer's evening. 

not by a galyanic battery, but merely by burying a 
block of zinc in one place, and connecting it by a 
wire with a block of copper in another place. It 
appears that when thus situated a constant current 
of electricity is kept up between the two, which will 
last as long as the metal remains, producing by this 
means a clock which requires no winding up, and 
may be considered as almost perpetual motion. He 
has also applied the same method to the purposes of 
an electric telegraph, and as he causes the wires to 
be placed underground, in a bed of asphalte, a non< 
conducting substance, instead of suspending them on 
poles, it is likely to be much more economical, be- 
sides removing the very unsightly object of a long 
line of continuous wires ; which coming as they do 
across the middle of the line of sight from the win- 
dows of the railroad carriages, become, on a long 
continuance, very unpleasant, — more especially as 
the wires droop slightly between each post: this, 
from the rapidity with which the train moves, gives 
a constantly waving motion to their appearance, and 
to some persons causes a very disagreeable sensation. 
How extraordinary is the fact that these wires 
are, perhaps, at the moment we are regarding them, 
passing secret communications from one place to 
another! How little, perhaps, did the murderer 
Tawell think, as, with the torture of a guilty con 
science, he was whirled past those silent tell-tales. 
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on leaving the scene of his horrid crime, that they 
were at that moment conveying the fearful intel- 
ligence, describing the deed and himself as con- 
nected with it, so that when he left the train, 
thinking that his secret was known only to himself 
and his God, that even then the eyes of the police 
were upon him, and that his every movement was 
watched, to be brought forward against him when he 
should presently appear before the offended justice 
of his country ! 

We will now return to the subject of sound, which 
we found so convenient in calculating the distance 
of the thimder-cloud, and we can apply the same 
means to ascertain the distance of many other 
objects ; such as a ship firing a gun at sea, or a man 
using an axe, by observing when he strikes the blow, 
and allowing 11 40 feet for each second of time which 
elapses, we shall arrive a;t a very tolerable idea of 
the distance. 

As a watch is not always at hand, a very good 
substitute is formed by putting the fingers on the 
wrist, and counting the beats of the pulse ; by allow- 
ing 1000 feet for each pulsation, we shall arrive at 
nearly the same result. 

Sound is much more distinctly heard over water 
than over land, water being a better medium for 
conducting it, and its surface offering fewer obsta- 
cles to its progress. On a still evening, the sound 
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of human voices in common conversation can be 
heard at nearly half a mile distance, over a calm 
river, "whilst it would not be audible any where near 
the same distance over land. Some solid substances, 
such as a long piece of timber, or even a brick wall, 
will be found excellent conductors of sound ; a very 
slight whisper at one end will be very distinctly 
heard at the other, and with much greater rapidity 
than through the air : so much so, that the sound may 
be heard along the wall, and afterwards through the 
air, thus producing two sounds, from the difference 
of the speed with which it has travelled. 

If a common poker is hung by two strings, and 
the ends of the strings are suspended over the balls 
of the thumbs and pressed against the ears, the 
poker, if struck by auother iron, will produce a 
sound, to the person holding the strings to his ears, 
as loud as a heavy church bell, whilst to another 
person equally near, but without this conductor for 
the sound to pass along, it will be merely a slight 
vibration; in the same manner a poker applied to 
the lid of a kettle whilst beginning to boil, and the 
upper end touching the ear, will render the boHing 
sound visible long before it can be otherwise detected. 
The whispering gallery at St. Paul's is a proof of the 
extraordinary effect of the power of conducting and 
reflecting sound possessed in some situations ; and 
history furnishes us with many wonderful accounts 
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of the effects produced by a scientific management 
of these powers, of which none are more curious than 
the tales of Dionysius' *' Ear," as it was termed, 
although in this case science was sadly perverted 
to the vilest of purposes. 



CHAPTER VIII. 



NAVIGATION LATITUDE. 

** Give me the way of wandering stars to know. 
The depths of heav'n aboTe, and earth below; 
Teach me the Tarious labours of the moon, 
And whence proceed the eclipses of the son." — Dbtden. 

Amongst the various sciences which tend to the 
happiness of man, by increasing his comforts and 
adding to his luxuries, that of Navigation stands 
pre-eminent ; and we have devoted a chapter to its 
consideration, as placing before our view the benefits 
resulting from a habit of reflection. Astronomy, on 
which the science of navigation is founded, is of very 
remote origin, and has ever been the favourite study 
of those whose occupations have led them to spend 
much of their time in the open air, more especially 
in the night season ; and consequently we find the 
shepherds who watched their flocks in the early ages 
on the plains and mountains of Asia, to have made 
considerable acquirements in the knowledge of the 
movements of the heavenly bodies, though mixed 
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with much error. They observed the course of the 
planets, and gave names to the various constellations 
of stars, and thus laid the foundation for an acquain- 
tance with those sublime wonders, which cannot be 
contemplated without enlarging and elevating the 
mind beyond the limits of our present state of 
existence ; hence we find the pastoral life to have 
abounded with examples of piety and simplicity, — 
for what can more conduce to a pure and simple 
mind, than the pervading feeling of the immediate 
presence of the Deity, which the constant study of 
His sublimest works, far from the busy haunts of 
men, and m the stiUness of night, must produce ? 

To this study, then, the art of navigation owes 
its origin ; for, from a knowledge of the motions and 
situations of the planetary system, the mariner is 
enabled, when his bark is heaving on the billows of 
the interminable waste of waters, far from land or 
any object to mark his situation, to tell, with un- 
erring certainty, the exact place on that trackless, 
boundless plain, where he is situated — so that he 
can mark on his map the spot where he is, and 
thence learn, from the sad experience of former 
navigators, to avoid those hidden rocks and shoals 
on which they have made shipwreck, and to shape 
his course for his destined haven. Astronomy is, in 
short, to the mariner what the direction-post is to 
the weary traveller on the desert heath. 
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On a cursory glance, it appears wonderfdl that 
observations made on the heavenly bodies, which are 
situated so many millions of miles distant from us, 
should enable us to ascertain, to a veiy great nicety, 
our situation on the earth; but such is neverthe- 
less the case ; and we hope, without entering into 
the minutiae of the subject, to give our readers an 
insight into the theory of the science. 

The earth has been surrounded by geographers by 
a number of ideal lines or rings, encircling it at regu- 
lar distances, from the equator to the poles ; these 
are called parallels of latitude, and are numbered 
from to 90, the distance between the equator to 
the pole being divided into 90 parts or degrees : 
the ring next to the equator is called the first degree 
of latitude ; the next, the second degree ; and so on 
till we arrive at the pole, or 90th degree of latitude. 
These divisions are agam crossed by a like number 
of lines running from pole to pole, called lines of 
longitude ; the one which, in its passage from the 
north to the south pole, passes through Greenwich 
Observatory is termed the meridian of Greenwich, 
and in England each separate line is counted as so 
many degrees to the east or west of Greenwich. 
The globe is thus divided into a number of small 
compartments. Now if we can first determine on 
what parallel of latitude we are placed, that is, our 
position as far as regards north and south ; and if we 
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can then also determine on what Ime of longitude 
we are situated, that is, our situation as regards east 
and west ; the intersection of these two lines will be 
the position required. 

The diagram, which represents half a globe, sur- 
rounded by these ideal circles, in which the hori- 
zontal ones represent parallels of latitude, and the 
perpendicular ones lines of longitude, will at once 
render this obvious. 




We will first turn our attention to latitude. To 
assist him to determine this, the mariner is provided 
with an instrument called a sextant, or quadrant, 
which enables him to determine accurately the 
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angle subtended between two bodies, or their alti- 
tude above the horizon : thus, if he wished to ascer- 
tain the angle of the sun above the horizon, and 
were to point one leg of a common two-foot rule to 
the sun, and the other to the horizon, the angle at 
the joint of the rule would be the angle that the sun 
was above the horizon. The sextant is only an instru- 
ment to obtain this angular admeasurement to a 
greater nicety. Now to determine our latitude by 
an observation of the sun, we will suppose the time 
to be noon, on the 21st of March, the day on which 
the sun crosses, or is vertical to, the equator ; conse- 
quently, if at noon on that day, the hour when the 
sun has attained his greatest altitude, he was observed 
to be 90 degrees above the horizon, that is, vertical 
to us, we should know that we were on the equator. 
But supposing instead of the angle being 90 degrees, 
we should find it only 40, it would be evident that 
we were not on the equator, but as many degrees 
from it as 40 is distant from 90 ; our latitude woidd 
then be 50 degrees. Or were we situated at the pole 
on the same day, the sun would appear just on the 
horizon, and have no altitude, shewing a difference 
of 90 degrees between that and the angle at the 
equator ; we should, therefore, know we were in 90 
degrees of latitude, or at the pole. This will be ren- 
dered more clear by having recourse to a diagram. 
Let us suppose the observer to be situated on the 
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equator, and the time to be noon on the 21st of 
March, on which day the sun crosses the equator. 
The circle represents the earth, the line ee the 




equator, pp the poles, the line hh the observer's 
horizon, s the sun, perpendicular to him. Now 
as on that day the sun is vertical or perpendi- 
cular to the equator, the observer finding the angle 
between the sun and the horizon to be 90 degrees or 
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vertical, is aware that he must be on the equator, 
which decides his latitude. But supposing the ob- 
server to be placed at London instead of on the 
equator, as in the former diagram. Here we have 
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the circle to represent the earth ; e e the equator ; 
p p the poles ; l London, the place where the ob- 
server is situated ; h h his horizon ; z the zenith, 
or point vertical to him ; s s the direction in which 
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the observer sees the sim, parallel with e e ; for 
though the sun is really in a line with the equa- 
tor E E, his great distance from the earth is such 
that for our purpose the two lines may be con- 
sidered as parallel. It has been stated that 
latitude is reckoned from the equator to the pole ; 
consequently, the angle made by a line drawn 
from the equator to the centre of the earth, 
meeting another drawn from the place whose lati- 
tude is required, represents the latitude ; thus 
the angle c represents the latitude of London, and 
will be found to measure 52 degrees. But as we 
cannot dive to the centre of the earth to measure 
this angle, we have recourse to an external object to 
effect the same purpose. It is clear that the angle 
at L is equal to the angle c, because they are caused 
by parallel lines crossing the same line — s s and e e 
being parallel. If the observer could therefore take 
the angle from s, the sun, to z, the zenith, it would 
represent the required angle c ; but this he cannot 
do, because there is no point in the heavens above 
him to mark his zenith. But from the zenith to the 
horizon he knows to be a right angle or 90 degrees ; 
therefore, if he takes the angle from the sun to the 
horizon, and subtracts it from 90, he has the re- 
quired angle l, which, again, being equal to the angle 
c, denotes his latitude. 

Having obtained this, half of the difficulty is solved ; 
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indeed, for many years navigators did not get much 
beyond this point, the cross-line or line of longitude 
being then attended with so much difficulty in the 
solution as to be almost useless to them. The way 
they shaped their course in those days was in the 
following manner. They would first sail in a direc- 
tion southward or northward till they had arrived at 
the parallel of latitude on which the port they were 
in quest of was situated ; they would then shift their 
course to due east or west, keeping always the same 
latitude, and thus continue till they discovered the 
land a-head. This was a very tedious and dangerous 
process, because they could not tell how fax they 
might have to run, and were consequently entirely 
dependent upon a good look-out, lest they should 
come upon it unawares. And during the night or in 
foggy weather they were obliged to reduce their sail, 
even though the wind might be favourable, and to 
make as little progress as possible — something like 
children playing at blindman's-buff, who are anxious 
to get to the object, but at the same time proceed 
very cautiously, not knowing where the tables and 
chairs, which may represent the rocks and headlands 
of an approaching coast, are to be found. If the 
place to be arrived at were only a small island, there 
was, as not imfrequently happened, the chance of 
passing on one side of it in thick weather, and the 
poor voyager might continue days in error, sailing on 
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in search of that from which he was daily becoming 
more and more distant. And supposing all these 
difficulties to have been avoided, there was still the 
increase of distance requisite on sailing along the two 
sides of a right-angled triangle, instead of taking the 
diagonal, like a person walking round the two sides 
of a square to arrive at any particular house, instead 
of crossing it obliquely. 

We will, however, defer the consideration of this 
second difficulty to the next chapter, premising only 
that, although the practical attainment of longitude 
has been beset with many difficulties, and is still 
much more complicated than latitude, yet its theory 
is very simple, and, we think, will prove a very at- 
tractive subject. 
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NAVIGATION CONTINUED LONGITUDE. 

" Rude as their ships was nayigation then, 
No useful compass or meridian known ; 
Coasting, they kept the land within their ken. 
And knew no north but when the pole-star shone." 

Dbtden. 

Longitude, as we stated in introducing the sub- 
ject of navigation in the last chapter, is denoted by 
ideal lines intersecting the earth from pole to pole, 
resembling the sections of an orange when cut from 
the crown to the stalk. In England, longitude is 
reckoned either as east or west of Greenwich ; that 
is, the first of these ideal lines, from the north to the 
south pole, passes through the Royal Observatory at 
Greenwich. Any place to the eastward of it is de- 
scribed as so much east longitude, or if to the west, 
as west longitude ; whereas, if it is directly north or 
south of Greenwich, it would be called on the meri- 
dian of Greenwich. Longitude consists, therefore, 
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in our different situations as regards east and west ; 
and this difference is rendered perceptible to us by 
the different hours at which the various meridians 
come imder the sun. 

The earth revolving on its axis or poles brings the 
same place imder the sun every twenty-four hours, 
causing by its revolutions our days and nights ; now 
as twenty-four hours give the whole circumference 
of the globe, or 360 degrees, every hour will give 
one twenty-fourth part of it, or 15 degrees ; and so 
on for every division of time. 

When any meridian comes under the sim, it de- 
notes noon, or twelve o'clock ; consequently, if we 
possess a watch regulated to Greenwich time, and 
find that when the sun indicates noon, or twelve 
o'clock, in the place where we are, that the watch 
shews one o'clock, it is evident that we are an 
hour to the westward of Greenwich, the sun having 
passed Greenwich meridian one hour before he ar- 
rived at ours : we are therefore 16 degrees, or one 
twenty-fourth part of the way westward, round the 
globe. 

To illustrate this, we will refer to the little dia- 
gram in the frontispiece. The movable circle 
represents the northern hemisphere of the globe, 
the circumference forming the equator ; the circles, 
parallels of latitude ; the radiating lines, meri- 
dians of longitude ; the dark line below, the 
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twelve o*clock line, being the direction in which the 
sun is supposed to shine : consequently, when any 
part of the movable circle is brought opposite to 
this line, it is noon, or twelve o'clock, to that place. 
The figures round the outside denote Greenwich 
time, and may be considered as a clock regulated to 
Greenwich time, of which the line marked " Meridian 
of Greenwich" on the movable circle may be consi- 
dered as the hour-hand or index, because whatever 
figure it points to represents Greenwich time, when 
the world is in the position with regard to the sun 
represented by the diagram. 

Let us now turn the circle till we bring New York 
under the sun ; it is then noon, or twelve o'clock, at 
New York. But what is it by Greenwich time? 
By looking at the Greenwich clock on the outside 
circle, we find the hand, or line marked " Meridian 
of Greenwich," pointing to five, indicating that it is 
five o'clock at Greenwich; consequently, there are 
five hours' difference between that time and the 
time at New York, or five hours' difference of longi- 
tude. Now, as in each hour the earth revolves 
15 degrees, five hours will give 76 degrees, or 
rather more than one-fifth part round the world. 
Thus the sun may be considered as the hand, 
which, pointing to the earth as it revolves, marks out 
the different degrees of longitude, whilst the clock 
is the interpreter which indicates what those degrees 



NAVIGATION — LONGITUDE. 129 

are. At noon, by the dial, it tells us the sun points 
to Greenwich ; and every place on that meridian, at 
one o'clock, to a meridian removed 16 degrees to 
the west of it ; at five, to New York ; at midnight, 
to our antipodes ; at six in the morning, to India ; 
and so on till noon again. A navigator, therefore, 
if furnished with a chronometer, or watch, on which 
he can depend, and having regulated it to Green- 
wich time before leaving the Thames, will have little 
difficulty, at any time during his voyage, in deter- 
mining his longitude: but as instruments of this 
description are ever liable to error and casualty, 
he turns for a substitute to the unerring hand of 
Nature, and makes the starry vault of heaven his 
clock. 

Had there been some phenomenon which took 
place at stated intervals, such as the extinction and 
re-appearance of some particular star, or were the 
eclipses of the sun and moon of daily occurrence, 
knowing, by calculation, the moment they would 
happen by Greenwich time, they would answer the 
purpose of the clock in the diagram ; but such not 
being the case, and the eclipses of the satellites or 
moons of Jupiter, though of frequent occurrence, 
being too minute for common observation, astrono- 
mers have sought for other means, and the moon, 
which, from her near proximity to us, alters her 
apparent position very rapidly amongst the heavenly 
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bodies, has supplied an admirable substitute. For 
this purpose, the angular distance that the moon 
will be from the sun, or from some particular star, 
every third hour of the day and night, is calculated 
with great exactness, and published in the " Nautical 
Almanac." The mariner has only, therefore, to 
measure the distance between these two bodies, and, 
by looking for ihe hour when a corresponding dis- 
tance would take place by Greenwich time, he can 
determine his difference of longitude from that meri- 
dian by the difference which exists between the time 
of his observation and the computed time already 
mentioned. 

A more beautiful application of the phenomena of 
the heavens to the uses of man it would be difficult 
to discover, or one exhibiting greater skill, accuracy, 
and profound depth of calculation. I have here 
merely given the principle on which this calculation 
for longitude is based, leaving out the various prac- 
tical difficulties which would only tend to render the 
subject too complicated for admission in this ele- 
mentary work. 

The rapidity of railroad travelling brings these 
variations of time, occasioned by difference of longi- 
tude, very prominently into view on those lines 
running in an east and west direction. A traveller 
on the Great Western railway would find that his 
watch, which was correct on his leaving London, 
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would, on his arrival at Exeter, be about fifteen 
minutes in advance of Exeter time, be having tra- 
versed nearly four degrees of longitude ; and were 
the clocks on the line regulated by local time, the 
difference between them and his watch would mark 
his progress to the westward, every four minutes of 
difference shewing a degree of longitude. Eailway 
clocks are, however, now generally regulated by 
Greenwich time, as the variations between the dif- 
ferent stations would otherwise cause much difficulty 
and confusion. To remedy the inconvenience result- 
ing from the railway clocks differing from the local 
time, some have lately been constructed with two 
hands, the one shewing Greenwich and the other 
local time ; the difference between the two hands 
being the difference of longitude in time, or the 
time it would take for the earth to turn that por- 
tion of a revolution comprised between these two 
places. 

Were two travellers to set out from London on 
a voyage roimd the world, the one traversing the 
globe from west to east, and the other from east to 
west, the one who travelled to the east would gain a 
day by the time he had circumnavigated the globe, 
he having by his own movement round the earth 
made one revolution more than the earth itself, con- 
sequently producing one more rising and setting of 
the sun than had he remained stationary; whereas 
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the traveller who went towards the west would lose a 
day, he having by his own movement, in a contrary 
direction, made one revolution less than had he 
remained at home. The days of the former would 
each have been shortened, by as much as he ad- 
vanced in longitude, in time every day ; and the 
days of the latter would be lengthened in a similar 
manner. When they had both completed their 
journey, and met again in London, the one would 
call it Monday, the other would af&rm it could only 
be Saturday ; at the same time the chiming of the 
bells, and the quiet diffused over the busy world on 
that happy day of rest, would clearly indicate that 
both were in error, and that it was Simday: the 
assistance of the philosopher would be required to 
blend all these seeming inconsistencies, and to ac- 
coimt for them on scientific principles. 

We here behold what labour and calculation has 
been required to enable the mariner to direct his 
course from shore to shore; and yet we find the 
feathered wanderers of the sky winging their way 
from one continent to another without chart or com- 
pass to direct their track, and yet with a certainty 
and precision that seems to mock the more laboured 
eflfbrts of the mind of man. To accoimt for this ex- 
traordinary faculty implanted in them by their bene- 
ficent Creator is beyond our power. We can only 
behold in it a further proof that to every creature 
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has God awarded instincts according to their several 
wants and necessities; and it should teach us to 
rely, with still firmer confidence, in Him who hath 
so carefully provided for the wants of all His 
creatures. 



CHAPTER X. 



THE SEA-SHOBE. 



** And thovu vast Ocean, on whose awful fiuse 
Time's iron feet can print no ruin-trace ; 
By breeaes lulled, or by the storm^blasts driven. 
Thy iDMietity uplifts the mind to heaven.'*— Momtoomeet. 



The last two chapters having directed our atten- 
tion to the sea and nautical afifoirs, we will now 
extend our inquiries along the coast, and examine 
some of the wonders which old Ocean is constantly 
performing. 

The beach on which we walk, strewed with pebbles 
round and smooth almost as marbles, tell of the 
many ages that must have elapsed since those stones 
were once a solid rock. One may here trace the 
first opening crack or fissure between the severing 
mass and the parent stone, how from time to time 
the constant but imperceptible flow of the waters 
widened the opening, till at last the fragment became 
entirely disconnected. The same constant influence, 
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we may suppose, again reduced it to a smaller piece^ 
till by degrees the ebb and flow of every separate 
wave rolled it over and over amongst myriads of 
similar shapeless masses, till at last the sliarper angles 
were removed, and it became a smooth and polished 
stone, reminding us of the influence of society upon 
man rubbing off all the sharper angles and asperities 
of his nature, and transforming the rough schoolboy 
into the polished man of the world ; and it is well if 
in the polishing some of the more valuable qualities 
have not been washed away also. 

Small as these rolling pebbles are, they perhaps 
offer a greater obstacle to the encroachments of 
the sea than the more solid rock skirting the dis- 
tant shore, and whose bold and rugged surface tells 
of the constant action to which we have just al- 
luded ; nay, here and there we find a huge dis- 
severed piece, round which the waters have forced 
a passage, transforming it into an island, and then 
gradually lessening in circumference, till the island 
disappears. We may well imagine that our own 
happy isle was once a portion of the Continent ; for, 
on looking at a map of England, we see how the 
Thames on one side, and the Severn on the other, 
cut deep into our coasts ; and two similar rivers a 
little farther south may have formed the commence- 
ment of the English Channel, where, a passage once 
gained, the waves of the Northern Ocean would soon 
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increase its width, till it became as it now appears ; 
and when we see the changes which even a few years 
produce on some coasts, we can easily estimate the 
effects of the continuous wash of ages. 

It is very curious to remark how the tide affects 
a bold cliffy shore. It first attacks the base of the 
cliffs, eveiy returning tide wearing a little further 
into its recesses, till at last the overhanging top pre- 
ponderates and falls, forming a vast ruin below, 
which for a time protects the cliff from further 
injury ; till again removed by the tide, the same pro- 
cess is repeated. Thus we find that on all the softer 
cliff-bound coasts the ocean is rapidly gaining, much 
more so than on the flat sandy or pebbly beach. The 
one, though offering apparently so much stronger a 
barrier than the other, is easily sapped at its foun- 
dation, whilst the sea rolls harmless over the other ; 
indeed, these latter are often carried by the waves 
themselves and deposited on^the shore, forming for it- 
self the very defence which sets bounds to its domain. 

Many of our rivers and harbours are beset by bar- 
riers of this description, which it has taken immense 
labour and expense to remove. Some, indeed, have 
baffled all the skill of the engineer, who, when he 
has perhaps flattered himself that by forming a back- 
water he has vanquished the obstruction, a strong 
wind from some particular point has again replaced 
the bank, and taught him that to contend with Nature 
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is no easy task, and that the works of years may m a 
moment be rendered of no use or effect. 

Not a rivulet pours its scanty stream into the 
ocean which is not engaged in carrying on the process 
of change, bringing with it some earthy portion or 
sediment as its tribute to the sea. Vast tracts of land 
have thus been formed at the mouths of large rivers, 
such as the Nile, or Mississippi, where hundreds of 
miles of low swampy coimtry have been formed by 
the deposits from their turbid waters. 

The land of Egypt owes all its extraordinary fer- 
tility to the deposit left from the overflowings of 
the Nile, which brings the riches of the moun- 
tain soils down into the plains, forming, as at the 
mouth of the Mississippi, fertile land where once the 
ocean rolled. The port of Alexandria on the coast of 
Egypt grows every day more shallow ; and Damietta, 
the walls of which were washed by the sea in the 
thirteenth century, is now considerably inland. Again, 
the coast of Holland has been subject to remarkable 
vicissitudes from the effect of the sea. In the earli- 
est history of this country it is described as composed 
of large marshes, alternately immdated by the sea 
and rivers. The first threw up sand upon the shore, 
whilst the rivers deposited mud, and thus elevated 
spots were formed, round which industry and perse- 
verance raised embankments, thought to be capable 
of withstanding the utmost fuiy of the waves. The 
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country, however, still remained intersected by lakes 
and rivers, which silently undermined these new- 
formed lands, and the sea in high tides rushing up 
the rivers produced the most fearful inundations. 
Prior to 1250 the Zuyder Zee was a lake of middling 
size, which communicated with the British Sea by 
the river Vlee ; in that year an irruption of the sea 
gave it its present form and extent. In 1 300 the Gulf 
of the DoUart was a rich plain, and in 1421 a united 
inundation of the sea and rivers formed the Bresbock, 
by submerging no fewer than seventy-two villages, 
and a population of one hundred thousand souls. 

These, indeed, are some of the larger and more 
astonishing works of Nature ; but great things have 
ever their origin in small ones. The brook is the 
parent of the river, the river again may in time 
become an arm of the sea. The researches of the 
geologist famish us with immense food for specula- 
tion, and with some few facts which lay near the 
surface of the earth to enlighten us upon its past his- 
tory ; but his researches, after all, are but superficial, 
and reveal to us merely some dark hieroglyphical 
glimpses of past ages. 

The waters of the ocean yield to very slight im- 
pulsions, and are constantly agitated by three differ- 
ent movements — the undulatory, or waves, the tides, 
and currents. 

Waves are produced by the motion of the wind 
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over the surface of the sea ; and when this amounts 
to no more than a gentle breeze, the undulatory 
movement passes slowly onwards and subsides again ; 
but when a storm arises, the ocean is fiirrowed by 
tremendous waves, or mountainous ridges of water, 
each of which rolls on with furious rapidity until its 
summit arrives at an overcharging elevation, from 
which it necessarily precipitates itself by the force of 
gravity ; and by the acceleration it has acquired in 
its descent, impels forward the mass of water imme- 
diately before it, which, in its turn, rises, forms a 
wave, and again repeats the same operation ; and 
thus a continued succession of waves are generated. 
The swell of the sea caused by a gentle wind will be 
sufficient to produce a considerable surf, when it 
arrives in shallow water, because the lower part of 
the wave is checked by first reaching the ground, and 
the upper portion of it continuing its progress, rushes 
over the lower, dashing itself upon the beach in a 
torrent of curling foam. Dr. WoUaston on one oc- 
casion ascertained the velocity of the waves to be at 
the rate of sixty miles an hour. 

The next source of movement, the tides, we have 
already explained whilst examining the subject of 
attraction. We, therefore, come to the third, viz. 
currents, which proceed from some particular con- 
formation in the coast, or from the more general 
effects of climate and other causes. A remarkable 
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instance of this exists in the Straits of Gibraltar, 
where the current always sets one way from the 
Atlantic Ocean into the Mediterranean Sea, the 
evaporation from the surface of the sea in so hot a 
climate being greater than the contributions it re- 
ceives from the rivers that fall into it, and the water 
which descends from the clouds, a constant flow 

* 

from the Atlantic is, therefore, necessary to supply 
the deficiency. 

Whilst on the shore our attention will be drawn 
to the sea-gulls which we behold, from time to 
time, skimming over the sea and plunging their 
beaks into the wave to strike their finny prey. 
That birds are considerably heavier than the ele- 
ment in which they fly is obvious; what, then, 
can be the reason that they are enabled to sup- 
port themselves in so light a medium? The bal- 
loon and the soap-bubble, we have before explained, 
rise in the air because they are filled with an 
air still lighter than themselves, which renders 
them specifically lighter than the atmosphere; but 
this is not the case with birds, for we see that the 
moment the sportsman levels his piece at the poor 
victim and it receives his shot, it falls heavily to 
the ground, shewing that its floating capacity de- 
pended on a different principle. 
- The flight of birds appears more to resemble the 
flying of a kite, which we know does not depend on 
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its specific gravity, because the paper and wood of 
which it is formed are much heavier than air ; but 
the theory of its remaining suspended depends on 
the pressure of the wind on its under side acting 
against the resistance of the string by which it is 
held, and the oblique position in which it is balanced 
causes it to ascend, and as it were to float in the 
air. On the same principle, birds can only remain 
suspended whilst they continue moving through the 
air ; and the motion of their wings impelling them 
forward has an effect similar to the string of the 
kite, for it is the same thing whether we pass 
through the air, or whether the air passes by us. 
On a calm day, the boy cannot get his kite to 
ascend, imless he continue running with it, thus 
causing it to pass through the air ; but on a windy 
day the kite will rise though he remain stationary. 
Whilst the bird, therefore, continues in motion, it 
floats in the air, by the resistance of that fluid against 
its breast and the \mder surfaces of its wings. We 
may often watch a large bird, when descending from 
a height, with wings outstretched, soaring along 
without any apparent exertion. The momentum he 
has acquired, assisted by the descending nature of his 
flight, enables him to pass over a great distance on 
this inclined plane before he reaches the ground. 
If, instead of alighting he still continue his flight, 
it will be observed, that as soon as he changes to a 
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horizontal direction, he is obliged to make use of his 
wings to propel himself along. The tail of the bird 
acts the same part as the rudder to a ship, for by it 
he directs his course, and elevates or depresses his 
flight at pleasure. 

From observing the feathered tribe, we will now 
turn our attention to the dwellers in the deep ; and 
here we find that fishes float according to their 
specific gravity, and are enabled to alter this gravity 
at pleasure, by means of an air-vessel situated in 
their bodies, which is surroimded by a strong mus- 
cular fibre. When the fish wishes to descend, he 
compresses this air-vessel by means of the muscle. 
This reduces the bulk of the fish, and accordingly 
it sinks. When wishing to ascend again, the fish 
relaxes the fibre, the compressed air then imme- 
diately expands, and the" fish becomes specifically 
lighter, and rises to the surface. When fishing for 
cod where the water is very deep, it is no uncom- 
mon circumstance for the fish to be found with the 
air-bladder burst on arriving at the surface of the 
water. This arises from the rapidity with which the 
fish has been hauled up, having removed the pres- 
sure from the outside of the air-vessel before the 
membrane has had time to dilate and expand itself; 
and, consequently, the sudden expansion of the air 
within, when the outer pressure is removed, causes 
the vessel to burst, and destroys the fish. Surely 
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nothing can be conceived more beautifully arranged 
than this means which the fish possesses of adapting 
itself to the diflFerent densities of the water in which 
it swims ; but every work of Nature is alike replete 
with the same perfection, though we discern but a 
very small portion of its beauties. 

From our observations on birds and fish we are 
naturally led to the ship, which we see boldly com- 
bating the waves, and holding on her course in oppo- 
sition to the wind, though propelled by it; which 
appears rather mysterious till we become acquainted 
with the cause of her movement. 

The ship partakes of the bird and the fish, her 
sails representing the former, whilst her hull bears a 
similitude to the latter, and we must remember that 
she belongs to two elements, air and water ; and it 
is by this means that she is enabled to direct her 
course, by causing one element to resist the other ; 
and thus by the opposition of two forces to oblige the 
vessel to take a direction between them. The bal- 
loon, which floats in one element alone, has no power 
by which to direct its course, because there is no 
second element to contend with it, but where the 
wind blows it, it must go. Not so, however, with the 
ship. To explain this we will suppose the wind to 
be blowing from the north, and the port to which the 
vessel is bound to be in that direction, so that she 
has to proceed exactly in opposition to the wind. 
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impelled by her aaila alone ; for we are now talking 
only of sailing vessels, and have nothing to do with 
any mechanical means of propelling the ship. In 
this situatioa it is obvious that if the vessel's sails 
were hoisted, and her head broi^ht &cing the wind, 
that its action would be to drive her directly back ; 



but if instead of this her head be brought is a 
direction tending northwards, and her sails be set 
diagonally across the vessel, then the action of the 
wind will be partly to ui^e her forward, and partly 
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to press her sideways in the water; but here she 
meets with resistance, and to avoid it the hull of the 
vessel will glide through the water in the direction 
of her bows, that being the line of least resistance. 
By this means the ship will take a direction as shewn 
by the accompanying sketch, in which the vessel is 
trying to make progress in opposition to the wind, 
which is supposed to be blowing from the upper part 
of the sketch in the direction of the perpendicular 
shading. The lines across the vessel shew the 
direction of her sails, with the wind blowing down 
upon them ; which will explain the description, how 
the wind pressing on the sail, and the resistance of 
the water on the opposite side, must cause the vessel 
to move forwards. When she has gained the point 
marked by the dotted track, the vessel will be put 
about, or tack ; that is, the head of the vessel will be 
turned in the direction shewn by the second ship, 
her sails being brought round so as to impel her 
forward in that line ; and thus by repeated tacks the 
vessel will at last reach the port, although the wind 
has been against her. The writer has often heard 
those unacquainted with nautical affairs remark upon 
this tedious process of tacking to windward, which to 
them seemed a most roundabout way of proceeding, 
and more especially so when they have been suffer- 
ing from the effects of a rough sea, and at every 
fresh tack have felt all the agonies of hope deferred. 



CHAPTER XI. 



CONCLUSION. 

" Knowledge, when wisdom is too weak to guide her. 
Is like a headstrong horse, that throws the rider." — Quables. 

The acquirement of knowledge consists in the 
registry of facts in the mind, ready to be applied 
as they may be required, and it is this faculty of 
applying facts thus garnered in the brain which con- 
stitutes wisdom. The mere possession of knowledge 
may be only the work of a good memory, and serve 
but little purpose, without wisdom to apply it to 
good accoimt ; it may be compared to a huge folio 
volume without an index, full of valuable information, 
but useless to its possessor at the moment it is re- 
quired from a want of arrangement, and the means 
of arriving at its contents. 

Having in the preceding chapters, as far as our 
proposed limits would permit, taken a glimpse into 
some of the most striking and prominent features 
that have attracted our notice in our daily career, it 
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now remains only to add a few reflections, suggested 
by tJie occurrences we have been occupied in observ- 
ing, and to assist our young reader in the art, so to 
arrange his inquiries and mode of thinking that he 
may the more readily be enabled to explain for him- 
self the cause of any fresh fact which excites and 
interests his inquiring mind. In the commencement 
of this little book we were introduced to the subject 
of vapour, by observing its condensation on the 
window ; and as we proceeded farther we found the 
subject enlarging itself, and gradually expanding, till 
it carried us to the formation of clouds, their descent 
in rain, and the various phenomena of the atmo- 
sphere. We might have pursued the subject to an 
indefinite extent ; for it may be . considered as a 
distinguishing characteristic of the study of Nature's 
laws, that the more we accumulate knowledge of 
them the more vast does the field for our contempla- 
tion become, rendering us sensible of our own igno- 
rance ; the want of information being only felt by 
those whose active minds have led them to thought 
and inquiry. The word ignorant is often applied to 
convey reproach, but it should be remembered that 
we are all ignorant till we are taught by others, or, 
what is far better, till we have acquired knowledge 
for ourselves : the term is reproachful only when it 
speaks of opportimities of information neglected, and 
of talents imimproved. 
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In conducting our inquiries into any particular 
effect, it is first requisite clearly to define what are 
the peculiarities belonging to it, and what it is that 
we purpose to ourselves to explain. We should then 
turn our attention to the various means by which 
such an effect could be produced, and then to examine 
into the local or other causes which may at the time 
be exerting their influence upon it. 

By thus arranging our inquiries upon a systematic 
principle, much confusion and many false deductions 
will be avoided, and our premises will proceed, step 
by step, to an elucidation of the occurrence. We 
should then test and establish our theory by any 
concurrent circumstance that may present itself ; but 
we must not be disheartened should we find, as will 
often be the case, that our theory will not bear this 
examination, and is, therefore, fallacious : we shall 
have gained experience by the attempt, and our fur- 
ther inquiries will be based on surer grounds, till in 
the end success will most probably crown our en- 
deavours. And should it not, the knowledge obtained 
even from our failures will fully repay us for the 
time and labour bestowed upon them. 

But to those who pass through the world, as many 
do, without a wish even to increase their knowledge, 
or to examine into the wondrous works of Nature, 
satisfying themselves with the opinions of othei^, 
seeing with other men's eyes and reasoning with other 



C'ONOLUSION. 149 

men's faculties, — ^to such persons I would say, Was 
man created only a little lower than the angels, the 
possessor of an immortal soul, thus to hury the talent 
committed to his charge ? No, assuredly ; for 

" We are held 
Accountable ; and God, Borne ftiture day, 
Will reckon with us roundly for th' abuse 
Of what He deems no mean or trivial trust.** 

Cowp£a*8 Task, book vi. 

Nor need we fear that the man of an inquiring 
mind will ever be puffed up with vanity and self- 
conceit; for the more he sees and observes, the 
greater will his admiration of the goodness of his 
Creator become, and the more humble his opinion 
of himself, because he is always reminded that his 
faculties are finite, whilst the God whose works he 
studies is infinite. 

To the observing mind an hour never passes with- 
out food for reflection. The rich, though often uncul- 
tivated soil of human intellect, will be constantly 
furnishing us with subjects for contemplation. The 
air in which we breathe, the earth on which we tread, 
the broad expanse of ocean, and the starry vault of 
heaven above us, are all replete with wonders. The 
vegetable kingdom alone would afford subjects for a 
lifetime. The flowers that draw their nourishment 
from the soil, the air, and the dew, are all furnished 
with functions suited to their different natures; 
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some turn their delicate heads to the cheering rays 
of the sun, and seem to drink deep from that foun- 
tain of light and heat, and close their petals the mo- 
ment he departs from their view ; whilst others hide 
themselves in the shade, and shun the approach of 
day : to each Nature has appointed its proper place, 
and proper powers for keeping in the station allotted 
to it. In the brute creation we may observe the 
same order. To the domestic animal she has given 
strength and docility ; to the beast of prey, the eye 
capable of piercing the darkness, and agility to seize 
on its destined victim; to the bird of passage she 
has given strength of wing, and a wonderful instinct 
to direct its flight. Again, if we descend into the 
depths of ocean, fresh wonders meet our view — ^from 
the mighty whale, the monarch of the deep, down to 
the diminutive minnow, each as perfect as the other, 
though on so different a scale. Then, turning to 
the insect world, we see the laborious ant heaping 
up her store for winter consumption ; the bee, build- 
ing her hexagonal cells with a regularity equal to 
that of the nicest architect ; the spider, weaving her 
delicate thread to catch her prey ; the glow-worm, 
" with its modicum of light," sparkling in the dewy 
grass; each with its separate sphere of usefulness, 
each separate insect affording a fresh theme for in- 
quiry; and, were it possible to exhaust all these, 
one glance at the microscope would again overwhelm 
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US in endless objects of research. The secrets hid- 
den in a single drop of water, which the microscope 
has revealed, are almost beyond our conception, dis- 
covering to us myriads of beings filling every atom 
of creation, and forming a world of which we scarcely 
know the existence. But even all these sink into 
nothing when compared with the wonders of the 
starry firmament, where thousands and thousands of 
suns, each the centre of a system of worlds, peopled 
perhaps with beings destined for immortality, are 
nightly presented to our view. The extent, the 
magnitude, the harmony of Nature, fill us with awe 
and admiration, and we are lost in the contemplation 
of the attributes of that Being whose Almighty arm 
supports, controls, directs, and governs all. 
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M.D.. etc. etc. Vols . I. and II., 8to. 3/. cloth ; and Parts X. to XIV. 4«. 64. each. 

COQUEREL.— CHRISTIANITY ; 

Its perfect adaptation to the Mental, Moral, and Spiritual Natare of Man. By Athaoase 
Coqnerel, one of the Pastors of the French Protestant Church in Paris. Translated by the 
ReT.D.Darison, M.A. With an Introductory Notice of the State of the Protestant Ch'nrch 
of France, written by the Author for the F.nrlish Kdition. Post 8to. 12s. cloth. 

COSTELLO (MISS) —FALLS, LAKES, AND MOUNTAINS OF NORtH 

WALKS; beingf a Pictorial Tour through the most interesting parts of (he Country. By 
Miss Louisa Stuart Costello. Profusely illustrated with Views, from Original Sl<etcnes by 
D. H. M'Kewan, engraved on wood, and lithographed, by T. and £. Gillia. Square 8to. 
with Map, 144. cloth. 

COULTER.- AD VENTURES ON THE WESTERN COAST OF SOUTH 

A&1RRICA AND IN THE INTERIOR OF CALIFORNIA. Including aNarratire of Inci- 
dents at the Kingsmill Islands, New Ireland, New Britain, New Guinea, and other Islands 
in the Pacific Ocean. With an Account of the Natural Prod urtions, and the Manners and 
Customs, in Peace and War, of the Tarious Savage Tribes visited. By Johu Coulter, M.D. 
author of "Adventures in the Pacific." 2 vols. post8vo.l6«. cloth. 

COULTER.— ADVENTURES IN THE PACIFIC; 

With ObservationH on the Natural Productions, Manners and Customs of the NatiTesof the 
Tarious Islands ; Remarlcs on the Missionaries, British and other Residents, etc. By John 
Coulter, M.D. Post 8vo. 7t.6if. cloth. 

CRESY (E.)-AN ENCYCLOPAEDIA OF CIVIL ENGINEERING, HISTORICAL, 

THEORETICAL, and PRACTICAL. By Edward Cresy, F.S.A.C.E. Illustrated by upwards 
of Three Thousand Engravings on Wood, explanatory of the Principles, Mnchinery, and Con- 
structions which come under the Direction of the Civil Engineer. One large Volume 
8vo. upwards of 1,600 pages, 8I.13«. 6d. cloth. 

CROCKER'S ELEMENTS OF LAND SURVEyInC. 

Fifth Edition, corrected throughout, and considerably improved and modernised, by 
T. G. Bunt. Land Surveyor, Bristol. To which are added, TABLES OF SIX-FIGURE 
LOGARITHMS, etc., superintended by Richard Farley, of the Nautical Almanac Establish- 
ment. Post Svo. 12j. cloth. 

*«* Mr. Parlep'M Tablet o/SU-Figure Lt^aritimt maf h* hmd teparatelff prite 4t.6d, 
D'AGINCOURT.— THE HISTORY OF ART, 

By its Monuments, from Its Decline in the Fourth Century to its Restoration In tbe Six- 
teenth. Translated from the French of Seroux D'Agincourt, by Owen Jones, architect. 
With 3,335 Sulijects, engraved on 328 Plates. Vol. I. Architecture, 7S plates; vol. il. 
Sculpture, 61 plates; vol. 111. Painting, 204 plates. 3 vols, royal folio, 5/. 5s. sewed. 

DALE (THE REV. THOMAS). — THE DOMESTIC LITURGY AND 

FAMILY CHAPLAIN, in Two Parts: the First Part being Church Services adapted for 
Domestic Use, with Prayers for every Day of the Week, selected exclusively from the Book 
of Common Prayer. Part II. comprising an appropriate Sermon for every Sunday in the 
Year. By the Rev. Thoman Dale, M.A. Vicar of St. Pancras. Post 4to. 21 f. cloth; or, 
bound by Hayday,31s. 6d. calf lettered ; 50«. morocco. 

DE JAENISCH AND WALKER.— DE JAENISCH'S CHESS PRECEPTOR: 

A New Analysis of the Openings of Games, By C. F. De Jaeuisch, of St. Petersburgh. 
Translated from the French, with copious Notes, by G. Walker, author of '*Cheaa Studies,'* 
and various other Works on the Game of Cheas. Svo. Ifit. cluth . 

DE LA BECHE.-REPORT ON THE GEOLOGY OF CORNWALL, DEVON, 

AND WESTSOMERSET. By Henry T. Dela Beche, F.R.S.etc, Director of the Ordnance 
Geological Survey. Published by Order of the Lords Commissioners of H. M. Treasury. 
Svo. with Maps, Woodcuts, and 12large Plates, 14«. cloth. 

DE LA GRAVIERE.-SKETCHES OF THE LAST NAVAL WAR. 

Translated from the French of Captain B. Jurien de laOraviire) with an Introduction, and 
Explanatory Notes. By the Hon. Captain Plunkett, R. N., author of " The Past and Future 
of the British Navy." 2 vols, post Svo. with Plans, 18«. cloth. 
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10 NEW WOBKS AND NEW EDITIONS 



DB 8TRZELECKI (P. E.^PH YSICAL DESCRIPTION OF NEW SOUTH 

WALES AND VAN DIBMAN'S LAND. Aceompuiied by • Oeolofical Map, Sectionn, 
•Dd Diacramtt and FigftireB of the OrvMie Renains. By P. E. De Stneltfckl. Svo. with 
coloareaMap and anmerovi Plate*, 34$. cloth. 

DIBDIN (THE REV. T. F.)-THE SUNDAY LIBRARY: 

Contalnlnc neariy One hundred Sermons by eminent UMnet. With Notes, etc. by the 
RcT. T. F. Uibdin, D. D. 6 Tola . foolscap 8to. with 6 Portraits, 80s. cloth { neatly half -bonnd 
In morocco, with gilt edges, SI. ISs. M. 

DISCIPLINE. 

By the Anthnr of ** Letters to my Unknown Friends,*' '^Twelve Yean Ago,** and *' Some 
Passages from Modem History." ISmo. 2«. cloth. 

DISNEY.— MUSEUM DISNEIANUM : 

Being a Description of a Collection of Ancient Marbles, Bronies, and varioos other Speci- 
mens of Ancient Art, in the possession of John DisneV, Esq. F.R.8. F.8.A. at the Hyde, 
near Ingateatone. With nnmerons Plates and Wood kngrarlngs. 1 «ol.4to. oompilsinir 
ISO lUnstratlons, 41. 14f. 6d. cloth. 

Contents t — 
Part I. Marbles. Comprising 59 Plates, chiefly Busts, with some whole-length Sutues, and 

some Bas'reliefs. 
Put II. Miscellaneous Antiquities, chiefly In Bronse. Comprising Fltre Statues, many 

Lamps. Tripods, Patinm, etc. 
Part III. Vases and Fictllia.— Sold separately, only to the Purchasers of the First and Second 

nuts, price 42i. 

DOUBLBDAY AND HEWTTSON'S BX7TTERPLIE8.— THE GENERA OF 

DIURNAL LEPIDOPTERA t comprising their Generic Characters-a Notice of the Habits 
and Transformations— and a Catalogue of the Species of ieach Genus. By Edward Double- 
day, Esq. P.L.S.etc, Assistant in the Zoological Department of the British Museum. Im- 
perial 4to. uniform with Gray and Mitchell's Ornithology; illustrated with 75 coloured Plates, 
by W. C. UewiUon,Esq. Author of "British Oology." 

•** PublUking in Monthly Part$, 6$. eoei; each Part eom$itting •ftw 9cloured PlaUStwitt 
mternmpmnfing Lttttr-pren. Tq ht eomtpleted in mbcut 40 Part$, 31 o/ which are new reaif, 

DRESDEN GALLERY.— THE MOST CELEBRATED PICTURES OF THE 

ROYAL Gallery at Dresden, drawn on stone, from the Originals, by Franx 
Hanfstacngel i with Descriptive and Bic^rapbical Notices, in French and German. Nos. I. 
to LI v., imperial folio, each containing 3 Plates with accompanying Letter-press, price 
aOt. to Subscribers; to Non'Mbseribers, 80t. Single Platea,lSs. each. 

*«* Tq bt fmphted in 8 more nmmher$, price 90*. eaei, to Suheeribertf No$. LI. tc LX. 

comtmining each 4 Ptate$ mnd Letterpret$. 

DUNLOP.— TRAVELS IN CENTRAL AMERICA. 

With a Journal of nearly Three Years* Residence in the Country. To which are added, a 
Sketch of the History of the Republic, and an Account of its Climate, Productions^ Com- 
merce, etc. By Robert Glasgow Dunlop, Esq. Post 8ro. with Map, 10s. M. cloth. 

DUNLOP (JOHN).—THE HISTORY OF FICTION : 

Being a Critical Account of the most celebrated Prose Works of Fiction, from the earliest 
Greek Romances to the Novels of the Present Age. By John Dunlop. New Edition, com- 
plete in One Volume. Medium 8to. 15«. cloth. 

EASTLAKB.— MATERIALS FOR A HISTORY OF OIL PAINTING. 

By Charles Lock Eastlake, Esq. R.A. F.R.S. F.S.A. Secretary to the Royal Commission for 
Promoting the Fine Arts in connexion with the rebuilding of the Houses uf Parliament, etc. 
8to. 16f. cloth. 
•«• rot. II. On the ItmlUm Prmetlee ef Oil Painting, U preparing for publication, 

ECCLESIA8TES ; OR. THE PREACHER. 

The Words of the Preacner, Son of David, King of Jerusalem, from the Holy Scriptures. 
Being the Twelve Chapters of the Book of Ecclesiastes , elegantly illuminated, in the Missal 
Style, by Owen Jones . Imperial 8to. In a magnificent carved binding, 4Slf . i w handsomely 
bound in red morocco, 50s. 

ECCLESTON (JAMES).— AN INTRODUCTION TO ENGLISH ANTIQUITIES. 

Intended as a Companion to the Historr of Ei^land. By James Eccleston, B.A. Hend 
Master of Sutton Coldficld Grammar School. Bvo. with numerous Engravings on Wood, 
Sis. cloth. 

ELLI0T80N.— HUMAN PHYSIOLOGY: 

With which is Incorporated much of the Elementary Part of the "Instltntiones Physiologleae'* 
of J. F. Blumenbacb, Professor in the University of Gottingen. By John BlUotaon, ]i.D. 
Cantob. F.R.S. Fifth Edition. 8vo. with numerous WoodcnU,2I.2«.cloth. 
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THE ENGLISHMAN'S CREEK CONCORDANCE OF THE NEW TESTA* 

MENT; beinr an attempt at a Verbal Conneslon between the Greek and tbe English 
Texts ; Incladiug; a Concordance to the Proper Names, with IndexeSt Greek-Engllsh 
aad English-Greek. 2d Bditiou, carefully remedy with a new Index* Greek and Bngliih. 
Royal 8to. 42*. 

THE ENGLISHMAN'S HEBREW AND CHALDEE CONCORDANCE OF 

THE OLD TESTAMENT; being an attempt at a Verbal Connexion between the Original 
and the English Translations : with Indexes, a List of the Proper Names and their occur- 
rences* etc. etc. 3 toIs. royal 9wo. 31. 13s. dd. cloth ; large paper* 41. I4i. 64. 

BOTVOS— THE VILLAGE NOTARY: 

A Ronuoce of Hungarian Life. Translated from the Hangarlan of Baron EStrBs, br Otto 
Wenckatem. With Introdactorr Remarks, written expressly for the present TransUtion, 
by Francis Pulsxky. 8 vols, post 8ro. iNearlp ready . 

EPHEMERA.— A HAND-BOOK OF ANGLING : 

Teaching Fir Fishing, Trolling, Bottom Fishing, and Salmon FIsUnff. With the Natural 
History of Rirer Hsh, and the best Modes of Catching them. By Ephemera ( of BtlVt 
Life in London) . New Edition. Foolaeap 8ro. with Wood £ngi«rings« 9$. cloth. 

ERMAN.—TRAVELS IN SIBERIA I 

Incloding Excnrslons Northwards, down the Obi, to the Polar Circle, and Southwards, 
to the Chinese Frontier. By Adolnh Erman. Translated by W. D. Cooley, Esq. author of 
"The History of Maritime and Inland Discoreryi" translator and editor of Dr* Parrot's 
*' Journey to Ararat," etc. 3 vols. 8vo. with Map, Slfl. M. cloth. 



ETHERIDOE.— THE APOSTOLICAL ACTS AND EPISTLES, 

From the Peschito, or Ancient Syriae. To which are added, the remaining Epistles, and 
the Book of Revelation, after a later Syrian Text. Translated, with Prolegomena and 
Indices, by J. W. Etheridge, M.A. Doctor in Philosophy of the University of Heidelberg, 
and Member of the Asiatic Society of Paris ; author of " The Syrian Churches i their eaxly 
History, Liturgies, and Literature." Royal ISao. 7$. M. cloth. 

EVANS.— THE SUGAR PLANTER'S MANUAL; 

Being a Treatise on the Art of obtaining Sugar from the Sugar Cane. By W. J.ETans,M.D. 
' 8T0.9f. cloth. 

FAREY.— TREATISE ON THE STEAM-ENGINE, 

Historical, Practical, and Descriptive. By John Farey, snglneer. 4to. lllnstrated by 
numerous Woodcuts, and 2S Copper- plates, 61. 6i. in boards. 

FERGUSSON.-AN HISTORICAL INQUIRY INTO THE TRUE PRIN- 
CIPLES OF BEAUTY IN ART, more cspeHally with reference to ARCHITECTURE. 
By James Fergnsson, Esq., author of ** An Essagr on the Ancient Tonogr^thy of Jerusalem,** 
''Picturesque Illustrations of Ancient Architecture in Hiudostan,^' ete. Vol. 1. with five 
Copperplates, a coloured Lithographic Engraving, and upwards of 100 Woodcuts. Imperial 
8vo. 30*. cloth. 

FLOWERS AND THEIR KINDRED THOUGHTS: 

A Series of Stanxas— On Hope, Innocence, Modesty, Childhood, Humility, Joy, Love, 
Constancy, Fascination, Timidity, Fine Taste, Thoughts, Recollection, and Friendship . Bv 
Mary Anne Bacon. lllnstrated by the Snowdrop, Primrose, Violet, Harebell and Pimpernel, 
Lily of the Valley, Hawthorn, Rose, Honeysuckle, Camation,Coovolvulns, Fuchsia, Pansy, 
Forget-me-not, and Holly } designed and printed in Colours by Owen Jones, imperial 8vo. 
31s. 6(f . elegantly bound. 

FORSTER (REV. C.)-THE HISTORICAL GEOGRAPHY OF ARABIA: 

Or, the Patriarchal Evidences of Revealed Religion. A Menu^, with Illustrative Mi^ and 
an Appendix, containing IVanslations. By the Rev. Charles Forster. 3 vols. 8vo. 80s. cloth. 

FOSS.— THE JUDGES OF ENGLAND: 

With Sketches of their Ldves, and Miscellaneous Notices connected with theCourts at West- 
minster from the time of the Conquest. By Edward Fots, F.S.A., of the luner Temple. 
Vols. 1. and II. 8vo. 38«. cloth. 

FOSTER.— A HAND-BOOK OF MODERN EUROPEAN LITERATURE: 

British, Danish, Dutch, Freneb« German, Hungarian, Italian, Polish and Russian, Por« 
tuguese, Spanish, and Swedish. With a full Biographical and Chronological Index. By Mrs. 
Foster. Foolscap 8vo. 8t. 6d. cloth. 

*«* Tke object of ihit hook <s, not to miteA to gine elaborate eritieitme on tJke ftariotu 
writere In the langaagee to whoee literature U Is intended at a gnide^ a$ to direct the etudent 
to tke k*$t mritere <« Me.%, and to in/arm Mm upon mkat mibjecte tkep kaoe mritteut 



12 NEW WORKS AND NEW EDITIONS 

FROM OXFORD TO ROME ! AND, HOW IT FARED WITH SOME WHO 

LATELY MADE THE JOURNEY. By r Companion TnTeller. New Edition, rerised and 
corrected. Fcp. 8vo. vith FroBtl«picce, 6«. dotli. 

FRUITS FROM THE GARDEN AND THE FIELD : 

A Series of Stanus. By Mary Anne Bacon, author of *' Flower* and their Kindred 
Thoagfhtt." With beautiful iiinstratieus of Fruit, designed and printed in colours by Owen 
Jones. Imperial 8to. uniform with ** Flowers and their Kindred Thotights," 3l«. 6d. 
elegantly bound. INearlg readjf. 

GARDINER.— SIGHTS IN ITALY: 

With some Account of the Present State of Muale and the Sister Arts In that Country. By 
William Gardiner, author of •' Sacred Melodies/' etc. ; Member of the Academy of St. 
Cecilia, Rome ; and of the Class of Fine Arts of the Institnt Historique of France . Sro. with 
engraved Music, 16t. cloth. 

GIBBON.-HISTORY OF THE DECLINE AND FALL OF THE ROMAN 

EMPIRE. A new Edition. In One Volume ; with an Account of the Author's Life and 
Writings, by Alexander Chalmers, Esq. F.A.S. 8vo. with Portrait, 18t. cloth. 

%* An Edition In 8 voU. 800. 60s. boards. 

GILBART.— A PRACTICAL TREATISE ON BANKING. 

By James William Gilbart, F.R.S. General Manager of the Loudon and Westminster Bank. 
6th Edition, with Portrait of the Author, and View of the '* London and Westminster Bank," 
Lothbury. 2 vols. 8fO. 24«. cloth. 

GOLDSMITH-THE POETICAL WORKS OF OLIVER GOLDSMITH. 

illustrated by Wood EngraTings, from Designs by Members of the Etching Club. Edited 
br Bolton Corney, Esq. Square crown 8vo., uniform with ** Thomson's Seasons," 21t. 
cloth ; or 36*. bound in morocco, by Hayday. 

GOWER.— THE SCIENTIFK: PHENOMENA OF DOMESTK: LIFE FAMIUARLY 
EXPLAINED. By Charles Foote Gower. New Edition. Foolscap 8to. with Engravings 
on Wood, 5f. cloth. 

GRAHAM.-ENGUSH; OR, THE ART OF COMPOSITION 

explained in a Series of Instructions and Examples. By G. F. Graham. NewEdition, re- 
vised and improved. Foolscap 8vo. 6«. cloth. 

GRANT <MRS.)-LETTERS FROM THE MOUNTAINS. 

Being the Correspondence with her Friends, between the years 1773 and 1803. By Mrs. 
Grant, of Laggan. 6th Edition. Edited , with Notes and Additions, by her Son, J. P. Grant, 
Esq. 2 vols, post 8vo. 21«. cloth. 

GRANT (MRS., OF LAGGAN).— MEMOIR AND CORRESPONDENCE 

of the late Mrs. Grant, of Laggan, author of ** Letters from the Mountains," etc. Edited 
by her Son, J. P. Grant, Esq. New Edition. 3 vols, post 8vo. Portrait, II. 1I«. M. cloth. 

GRAY (THOMAS).-GRAY'S ELEGY, 

Written in a Country Churchyard. Illuminated in the Missal style. By Owen Jones, 
Architect. Imp. 8vo. Sis. 6d. elegantly bound. 

GRAY AND MITCHELL'S ORNITHOLOGY.— THE GENERA OF BIRDS ; 

Comprising tbeir Generic Characters, a Notice of the Habits of each Genus, and an exten- 
sive List of Species, referred to their several Genera. By George Robert Gray, Acad. Imp. 
Georg. Florent. Soc. Corresp. Senior Assistant of the Zoological Department, British 
Museum; and author of the '< List of the Genera of Birds,*' etc. 3 vols, imperial 4to. 
Illustrated with 360 coloured and plain Plates, by David William Mitchell, B.A. Parts I. to 
XLIX. price lOt. 6d. each. Part L. with "Htlc, Indexes, Tables, etc. completing the Work, 
in 3 volumes, is nearly ready. 

GRAY.— TABLES AND FORMULAE FOR THE COMPUTATION OF LIFE 

CONTINGENCIES; with copious Examples of Annuity, Assumnce, and Friendly Society 
Calculations. By Peter Gray, F.R.A.8. Associate of the Institute of Actuaries of Great 
Britain and Ireland. Royal 8vo. 15f . cloth. 

GRIMBLOT (P.)— LETTERS OF WILUAM III. AND LOUIS XIV. AND OF 

THEIR MINISTERS. Illustrating the Domestic and Foreign Policy of England from the 
Peace of Ryswick to the Accession of Philip V.of Spain, (1697 to 1770). Edited by P. 
Orimblot. 2 vols. 8vo. 30s. cloth. 

GWILT.'-AN ENCYCLOP/EDIA OF ARCHITECTURE; 

Historical. Theoretical, and Practical. By Joseph Gwilt, Esq., F.S.A. Illustrated with 
upwards of 1,000 Bngravingson Wood, from Designs by J.S. Gwilt. 8vo.2<. 12s. 64. cloth. 
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fiALU—MIDSUMMER EVEi 

A Fdty Tale of Lore. By Mrs. S. C. Hall. 
EngraTings, 21«. cloth, gilt edges. 



Square crown 8to. with nearlj 800 Wood 



HALL'S (SIDNEY) GENERAL LARGE LIBRARY ATLAS OF FIFTY- 

"Three Maps (size 20 in by 76 lu.) , with the Dirigioiis aud Boundaries carefully coloured ; 
and an Alphabetical Index of all the Names contained in the Maps, with their Latitude 
and Longitude. An entirely New Rdition, corrected throughout from the best and moat 
recent Authorities ; with ail the Railways laid down, and many of the Maps re-drawn and 
re-engraved. Colombier 4to. 5/. 5*. half- bound in russia. 

*• This is one of the very beit of the Inrger coltectons of maps with which ue are aequaintedy 
for clearness and accuracy, as teell as its very reasonable cost. Several striking improvements 
characterise the edition before u*. It has again Undergone comparison vith the best author' 
itieSf contains fUauy correction* consequent on the latest government surveys, supplies all the 
various lines of railway n-atly laid down^ gives quite new maps where neees»ary, and is 
enriched with an alphabetical index of more than seventy thousand names of places contained 
in the collection, with th-ir deifrees of latitude and longitude. This index, which is quite 
invaluable^ is printed with exquisite clearness: and ve have examined a sufficient number of 
names and pldces to be convinced of its general and faultless accuracy.'' Examiner. 

HARRISON.— ON THE RISE, PROGRESS. AND PRESENT STRUCTURE 

OF THE ENGLISH LANGUAGE. By the Rer. M. Harrison, M.A., late Fellow of Queen's 
College, Oxford. Post 8to. 8«. 6<f. cloth. 

**j1n able, enlightened, and philosophical work. From the erudite and scholarly mdnne.- 
in mhivh the author has treated the subject, he has contrived to make his work not only 
excellent for the special purpose for which it is intended, bnt from the mass of curious 
information which it contains, really interesting to all classes of readers."— Hundhj Times. 



HAWBUCK GRANGE; . 

Or, the flportiiig Adventures of Thomas Scott, Esq. By the Author of " 
the Spa Hunt," "Jorrocks* Jaunts and Jollities," etc. 8vo. with eigl 
^his,13«. cloth. 



Handley Cross ; or 
ight lllustralionB, by 



HAWKER.-INSTRUCTIONS TO YOUNG SPORTSMEN 

In all that relates to Guns and Shooting. By Lieut. Col. P. Hawker, dtb edition, corrected, 
enlarged, and improved, with Eighty-five Plates and Woodcuts, by Adlard and Brauston, 
from Drawings by C. Varley, Dicks, etc. 8vo. 21«. cloth. 

HAYDON (B. R.HLECTURE8 ON PAINTING AND DESIGN, 

Delivered at the London Institution, the Royal Institution, Albermarle Street, to the 
University of Oxford, etc. By B. R. Haydon, Historical Painter. 2 vols. 8vo. with Por- 
traits of t)ie Author and Sir David Wilkie, and numerous other Illnstratiuns, 24$. cloth. 



SIR GEORGE HEAD.-ROME : 

By Sir George Head. 3 vols. 8to. &6«. 



A TOUR OF MANY DAYS. 

cloth. 
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'*The roads, the streets, the palaces, the churches, the fountains, the public buildings, and 
the private houses of any note, the baths, the fortijieaiions, the arches, the cemeteries, the 
walls, the villas, the temples, the monuments, the theatres, the forums, the ruins, and the 
relies ofeVeity kind, and the inhabitants also, are all set before us In the best possible order. 
In short, it is a standard work, to last like Home:" Literary Gaiette. 

SIR JOHN HERSCHEL.— OUTLINES OF ASTRONOMY. 

By Sir John F. W. Herschel, Bart. etc. etc. etc. 8vo. with Plates and Woodcuts, ISt. cloth. 

••/« the earlier portions more especially much new matter Is introduced ... , To all Intents 
ana purposes, indeed, the ' Outlines of Astronomy' must be considered a new work,— so careful 
hasbeen the reviiion, correction, and remodelling of the original treatise t so numerous the 
additions to its and so important the new trains of inquiry opened up." Examiner. 

MRS. HEY.-THE MORAL OF FLOWERS; 

Or, Thoughts gathered from the Field and the Garden. By Mrs. Hey. Being a New 
Edition of "The Moral of Flowers;" and consisting of Poetical Thongfats on Garden aud 
Field Flowers, accompanied by Drawing's beautifully cnlonred after Nature. Sqaare crown 
8vo. uniform in size with '* Thomson's Seasons illustrated by the Etchings Club.*' 21t. doth. 

MRS. HEY.-SYLVAN MUSINGS ; 

Or, the Spirit of the Woods. By Mrs. Hey. Being a New Edition of "The Spirit at the 
Woods t" and consisting nf Poetical Thoughts on Forest Trees, accompanied by Drawings 
Of Blossoms and Foli'ige, beautifully coloured after Nature. Square crown 8vo. uniform in 
size with ** Thomson's Seasons illustrated by the Etching Club.^' 21f . cloth. 

HINTS ON ETIQUETTE AND THE USAGES OF SOCIETY: 

With a Glance at Bad Habits. By AyMyog. ** Manners make the Man." New Edition, 
revised (with additions) by a Lady of Rank. Foolscap 8vo. 2«. M. cl6th. 



HISTORICAL PICTURES OF THE MIDDLE ACES, 

I n Black and White. Made on the spot, from Records in the Archirea of SiritzerUuid . By a 
Wanderinir Artlat. 3 rols. post 8to. 18«. cloth. 

HOARE— A PRACTICAL TREATISE ON THE CULTIVATION OF THE 

GRAPB VINE ON OPEN WALLS. Bj Clement Hoare. NewEdiUon. 8vo. 7*. M. cloth. 

HOARE.— A DESCRIPTIVE ACCOUNT OF A NEW METHOD OF 

PLANTING AND MANAGING THE ROOTS OF GRAPE VINES. By Clement Hoare, 
author of ** A Treatise on the CnltlTation of the Grape Vine on Open Walls." 12mo. 6«. cl. 

HOLLAND.— MEDICAL NOTES AND REFLECTIONS. 

By Henrjr Holland, M.D.F.R.S. etc. Fellow of the Royal Collegpe of Physicians, Physician 
Extraordinary to the Queen , and Physician in Ordinary to His Royal H ighness Prince Albert. 
NewEdiUon. 8to. 18t. cloth. 

HOOK (DR. W. F.)~THE LAST DAYS OF OUR LORD'S MINISTRY; 

A Course of Lectvres on the principal ETents of Passion Week. By Walter Farquhar Hook, 
D.D., Vicar of Leeds, Prebendary of Uncoln, and Chaplain in Ordinary to the Queen. New 
Edition. Foolscap 8to. 6«. cloth. 

.)EER.— KEW GARDENS ; 

V>Jr a Popular Guide to the Ro^al Botanic Gardens of Kew. By Sir William Jackson Hooker, 
K.H. D.C.L. F.R.A. & L.S. etc. etc. Director. New Edition. 16no.with numerous Wood 
En|^Tiogs,M. sewed. 

HOOKER.— THE BRITISH FLORA. 

Comprisine the Phaeuogamousor Flowering Plants, and the Ferns. By Sir William Jackson 
Hooker, Iv.H. LL.D. F.R.A. and L.S. etc. etc. etc. New Edition, with Additions and 
Corrections ; and 173 Figures, illustratire of the.Umbelliferous Plants, the Composite 
Plants,theGrasses,and the Ferns. Vol.1. 8to., with 12 Plates, 14s. plain ; with the Plates 
coloured, 24t. cloth. 

Vol.11, in Two Parts, comprising the Cryptogamia and the FnogI, 8ro. 24<. boards. 
HORNE (THE REV. T. H.)-AN INTRODUCTION TO THE CRITICAL 

STUDY AND KNOWLEDGE OF THE HOLY SCRIPTURES. By the Rev. Thomas 
Hartwell Home, B.D. of St. John's College, Cambridge. New Edition, rerised and corrected . 
S Tols. 8to. with Maps and Fac-similes, 3/. 3«. clotn ; or 5/. bound in calf by Hayday. 

HORNE (THE REV. T. H.)-A COMPENDIOUS INTRODUCTION TO THE 

STUDY OF THE BIBLE. By the Rer. Thomas Hartwell Home, B.D. of St. John's College 
Cambridge. Being an Analysis of his ** Introduction td the Critical Study and Knoidedg« of 
the Holy Scriptures." New Edition. 12mo. with Maps and EngruTlngs, 9s. boards. 

HOWITT.— THE CHILDREN'S YEAR. 

By Mary Howitt. With Four Illustrations, engrared by John Absolon, from Original 
Designsby Anna Mary Howitt. Square 16mo.6s. cloth. 

HOWITT.— THE BOY'S COUNTRY BOOK: 

Being the real Life of a Country Boy, written by Himself; exhibiting all the Amusements, 
Pleasures, and Pursuits of Children in the Country. Edited by William Howitt, author of 
•* The Rural Ufe of England," etc. New Edition. Fcap.Sro. with 40 Woodcuts, 6«. cloth. 

HOWITT.— VISITS TO REMARKABLE PLACES; 

Old Halls, Battle-Fields, and Scenes illustratiTe of Striking Passages in English History and 
Poetry. By William Howitt. New Edition. Medium 8vo. with 40 Woodcuts, Sis. cloth, 

SECOND SERIES, chiefly in the Counties of DURHAM and NORTHUMBERLAND, with a 
Stroll along the BORDER. Medium 8ro. with upwards of 40 highly-finished Woodcuts, from 
Drawings made on the spot. Sis. cloth. 

HOWITT.— THE RURAL LIFE OF ENGLAND. 

« By William Howitt. New Edition, corrected and rerised. MediumSro. with RngniTings on 
Wood by Bewick and Williams, uniform with " Visits to Remarkable Places," 2ls. cloth. 

HOWITT.-THE RURAL AND DOMESTIC LIFE OF GERMANY: 

With Characteristic Sketches of its chief Cities knd Scenery. Collected in a General Tour, 
and during a Residence in that Country in the Years 1840yl3. By William Howitt, author 
of «* The Rural Life of England," etc. Medium 8vo.. with abore 50 Illustrations, 21«. cloth. 
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HOWITT.-COLONISATION AND CHRISTIANITY: 

A Popular Histoiy of the Treatment of the NatiTes, in all their Colonies, by the Bnropeans. 
Bj William Howitt. Post 8to. lOs. 64. cloth. 

HOWSON AND CONYBEARE.— THE LIFE AND EPISTLES OF ST. 

PAUL. B7 the Rev. J. S. Howson, M.A., and the ReT. W. J. Conybeare, M.A. 3 ▼ols.4to. 
richly iUnstrated. [See p. 8. 



HUDSON.->THE EXECUTOR'S GUIDE. 

BfJ.C.Ho 
for Makingf 

*•* The mieve two works ««jr he kmd <■ One 99lwme, prime 7$. efoti. 



BfJ.C. Hodson, Esq., late of the Legacy DntjOfiee, London t author of **Plidn Directions 
Wills," aud** The Parent'sHand-Boofc." New Edition. Foolscap Sro.Ss.doth, 



HUDSON— PLAIN DIRECTIONS FOR MAKING WILLS 

In conformity with the Law, and particularly with reference to the Act 7 Wm. IV. and 1 Viet, 
e. 36. To which is added, a dear Exposition of the Law relating to the Distribution of Per- 
sonal Estate in the case of Intestacy ; with two Forms of Wills, and much useful Information, 
etc. By J. C. Hudson, Esq. New £dition, corrected. Fcap. 8to. 2«. 6d. cloth. 

HUMBOLDT.— ASPECTS OF NATURE, 

In Different Lands and in Different Climates. By Alezandtr Von Humboldt. Translated, 
with the Author's sanction and co-operation, and at his express desire, by Mrs. Sabine. 
3 vols. 16mo. uniform with Mr. Murray's ** Home and Colonial Library." 



BARON HUMBOLDT'S COSMOS; 

Or, a Sketch of a Physical Description of the Unirene. 
sanction and co-operation, under the 



Translated, with the Author's 



sr the superintendence of Lieutenant-Colonel Edward Sabine, 
F.R.S. For. Sec.'R.S. New Edition, uniform with Mr. Murray's **Bome and Colonial 
Library." Vols. I. and II. 16mo. price Half-a-crown each. 

••• The autherUed **Ubrmry EditUtm,** te po$t See. Fol$. I. und II. price prime 1S«. eaei, 
««jr uHll be hetd. 

HUMPHREYS.— A RECORD OF THE BLACK PRINCE; 

Being a Selection of such Passages In his Life as have been most ondntly and strikingly 
narrated by the Chroniclers of the Period. EmbellUhed with highly-wrought Miniatures 
and Bordeiings, selected from Tarious Illuminated MSS. referring to iGTcnts connected with 
English Histury. By Henry Noel Humphrsys. Post 8to. in a richly carred and deeply 
pierced binding', 31s. 

HUNT.-RESEARCHES ON LIGHT: 

An Examination of all the Phenomena connected with the Chemical and Molecular Changes 
produced br the Influence of the Solar Rays ; embracing all the known Photographic Pro- 
cesses, and new Discoveries in the Art. By Robert Hunt, Keeper of Minmg Records, 
Museum of Economic Geology. 8to. with Plate and Woodcuts, 10fl.6c(. cloth. 

JAMES.-A HISTORY OF THE LIFE OF EDWARD THE BLACK PRINCE, 

and of Tarious Events connected therewith, which occurred during the Reign of Edward III. 
King of England. By O. P. R.James, Esq. New Edition. 3 toIs. foolscap 8to. withMap, 16s. 

JAMESON (MRS.)-LEGENDS OF THE MONASTIC ORDERS: 

Comprising the History of the Franciscans, as connected with the ReriTsl of Art ; Legends 
of those Royal Personages who died in the Relirious Habit ; and Notes on the Remains of 
English Legendary Art. By Mrs. Jameson, Author of *' Sacred and Legendary Art," etc. 
Square crown 8to. with numerous llinstratlons. [Nearlp remdf. 

*•* To 9e followed hp **Legend$ 0/ the Mmdo»mm,** hp the eemejtuthort iimtUarlp iltuttrmted. 

JAMESON (MRS.)— SACRED AND LEGENDARY ART. 

By Mrs. Jameson. With 16 Etchings by the .Author, and numerous Wood Engrarings. 
3 Tols. square crown 8to. 43s. cloth. 

JEBB.-A LITERAL TRANSLATION OF THE BOOK OF PSALMS; 

Intended to Illustrate their Poetical and Moral Structure. To which are added. Disserta- 
tions on the word "Seiah," and on the Authorship, Order, Titles, and Poetical Features 
of the Psalms. By the Rev. John Jebb, A.M., Rector of Peterstow. 3 toIs.Sto. 3lfl. cloth. 

JEFFREY (LORD).— CONTRIBUTIONS TO THE EDINBURGH REVIEW. 

By Francis Jeffrey,now one of the Judges in the Court of Session in Scotland . New Edit. 
8 vols. 8to. 42m. cloth. 
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NEW WORKS AND NEW EDITIONS 



BISHOP JEREMY TAYLOR'S ENTIRE WORKS : 

With the Lir« of Bishop Heber. Revised and corrected by the Rev. Charles Page Eden, 
Tellow of Oriel College, Oxford. Vols. II. III. IV. V. and VI. 8to. I0$.6d. each, cloth. 

*«• /« cour$e of pubHeation in 10 volt, pricf half-a-guinea each. Vol. t. ft he latt in order 
of puiUeatioHj hill tantdin Bishop Ide^tr'i Life of Jeremy Taylor^ extended by the Editor. 

[Fol. Vll. it iH tkepreu. 

JOHNSON.— THE WISDOM OF THE RAMBLER, ADVENTURER, AND 

IDLER. Comprising a Selection of 110 of the best Essays. By Samuel JuhnsOn, LL.D. 
Foolscap 8to. 7'* cloth. 

JOHNSON.-THE PARMER'S ENCYCLOPEDIA, 

And DICTIONARY of RURAL AFFAIRS : embracing all the recent Discoreries Iji Agri- 
cultural Chemistry; adapted to the comprehension ot^uuscientific Readers. By Cnthbert 
W.Johnson, Esq., F.R.S. Barrister-at-Law, Editor of the ^'Farmers' Almanack," etc. 
8to. with Wood EograTings,2/. 10«. cloth. 

SIR ROBERT KANE.-ELEMENTS OF CHEMISTRY, 

Theoretical and Practical { including the most Recent DiscoTeries and Applications of the 
Science of Medicine and Pharmacy to Agriculture and to Manufactures. By Sir Robert 
Kane, M.D. M.R.I. A. 2d Edition, corrected and greatly enlarged ; illustrated by 230 Wood 
EngraTings. In one large Tolume, Sro. oi about 1,100 pages, 28*. cloth. 

** The nuthor^$ ttyle it cl''ar, and hit detcriptlons are concise and intelligible. For thit 
reaton hit work It well adapted to the ute oj ttUdenti .... We can ntfeiy recommend tkit 
edition to our readerty a* containing an accurate account o/themott reient improvetnentt and 
ditcoveriet in chemittry." Medical Gazette. 

KEMBLE.— THE SAXONS IN ENGLAND: 

A History of tlie English Commonwealth till the period of the Nonnan Conquest. Bt John 
Mitchell kemble,M.A.F.C.P.S., etc. 2Tol8.8T0.28«.cloth. 

KINDERSLEY.— THE VERY JOYOUS, PLEASANT, AND REFRESHING 

HISTORY of the Feats, Exploits, Triumphs, and Achievements of the Good Knight, without 
Fear and without Reproach, the gentle Lord De Bayard. Set forth in English by Edward 
Cockburn Kindersley. Esq. With Ornamental Headings, and Frontispiece, by E. H. 
Wehnert. Square post 8to. 9«. 6(f. cloth. 

KIP.-THE CHRISTMAS HOLYDAYS IN ROME. 

By the Rev. W. Ingraham Kip, M.A. Edited by the ReT. W. Sewell, B.D. Fellow and 
Tutor of Exeter College, Oxford. NewEditiob. Foolscap Sro. 5«. cloth. 

KIRBY AND SPENCE.— AN INTRODUCTION TO ENTOMOLOGY; 

Or, Elements of the Natural History of Insects: comprising an account of noxious and 
useful Insects, of their Metamorphoses, Food, Stratagems, Habitations, Societies, Motions, 
Noises, Hybernation, Instinct, etc. By W. Kirbr, Sl.A. F.R.S. & L.S. Rector of Barham; 
and W.Spence, Esq., F.R.S. &L.S. NewEdition, enlarged. 2 vols. 8T0.31«.6<f. cloth. 

LAING.— THE CHRONICLE OF THE KINGS OF NORWAY, 

From the Earliest Period of the History of the Northern Sea Kings to the Middle of the 
Twelfth Century t commonly called the Heimskringla. Translated from the Icelandic of 
Snorro Stnrleson, withNotes, and a Preliminary Discourse, by Samuel L&ing,Esq. 3 vols. 
8to. 36*. cloth. 

LAING.— A TOUR IN SWEDEN 

In ltJ38; comttrlsine Observations on th« Moral, Political, and Economical State of the 
Swedish Nation. By Samuel Laing, Esq. 8to. 12«. cloth. 

LANDOR.— THE FOUNTAIN OF ARETHUSA. 

By Robert Eyres Landor, M.A., author of *'The Fawn of Sertorions/' **The Impious 
Feast," Tragedies, etc. 2 toIb. post Svo. 18«. cloth. 

L. E. L.— THE POETICAL WORKS OF LETITIA ELIZABETH LANDON : 

Comprising the IMPHOVISATRIOE, the VENETIAN BRACELET, the GOLDE^f 
VIOLET, the TROUBADOUR, and other Poetical Remains. New Edition, uniform with 
the smaller edition of Mr. Macaulay's *'Laya of Ancient Rome," and Moore's '* Songs, 
Ballads, and Sacred Songs." 2 vola. 16mo. with Vignette Titles. {Nearly ready, 

*«• Alto an edition in 4 volt, fooltcap Svo. with Illuitrationt by Bouard, etc. 28a, ehth / 
or boUud tn moroeeo^ vith gilt edget, 21. At. 

LATHAM.-ON DISEASES OF THE HEART. 

Lectures on Subjects connected with Clinical Medicine } comprising Diseases of the Heart. 
By P. M. Latham, MD. Physician Extraordinary to the Queen ; and late Physician to St. 
Bartholomew's Hospital. Netr Edition. S vols. I2mo.l6«. cloth. 
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LARDNER'S CABINET CYCLOP>EDIA; 

Beinr a Series of Original Worki on History, Blognphr, Natural PUloiophr. Natnral 
Htatory, Lite«tiye.the Sciences, A«s, and MiofactS^./ By BU 

Mackintosh, Sir John HerMhel, Sir Walter Scott, Thoma. Moore, Robert Sonthe;, «d oSeJ 
Eminent Writers. Condacted and edited by Dr. Lardner. 

Tlie Series complete in One Hundred and Thirty-three Volumes, 39<. 18«. The Works 
separately, 6«. per TOlume. 



The 8erit$ «9mpTU«$ t— 

1 . Bell's History of Rossia . 8 toIs. 18t. 
8. Bell's Lires of British Poets StoIs. 1S<. 
8. Brewster'sTreatlse on Optics ItoI. 6<. 






4. Cooley*s History of Maritime 

and Inland DiscoTery . 8 Tols. 18s. 

6. Crowe's History of France . 8 toIs. 18t. 

6. DeMorran's Treatise on Pro* 

babiiities .... ItoI. 6«. 

7. De Sismondl's History of the 

Italian Republics . ItoI. 0«. 

8. De Sismondl's Fall of the 

Roman Empire . . StoIs. 12«. 

9. DonuTan'sTreatise on Chem- 

istry 1 TOl. Of. 

10. DonoTan's Domestic Economy, StoIs. 12«. 

11. Dunham's History of Spain 

and Portugal .6 Tols. 80*. 

13. Dunham's History of Den- 
mark, Sweden, and Nor- 
way 8to1s. 18i. 

13. Dunham's History of Poland 1 Tol. 6«. 

14. Dunham's History of the 

Germanic Empire . . 8 Tols. 18«. 

15. Dunham's History of Europe 

during the Middle Ages . 4 Tols. 34«. 

16. Dunham's Utcs of British 

Dramatists . . . 3 toIs. 12*. 

17. Dunham's Lires of Early 

Writers of Great Britain . ItoI. 6<. 

18. Ferpu's History of the 

United States . . . 8 toIs. 13«. 

19. Fosbroke's Grecian and Ro- 

man Antiquities . . 3 toIs. 12s. 

20. Forster'sLiTes of the States- 

men of the Commonwealth 6 toIs. 30«. 

81. Forster, Mackintosh, and 
Cnurtenay's Utos of 
British Statesmen . 7to1s.43«. 

22. Cleg's LlTes of Military Com- 
manders .... 8 Tols. ISr. 

33. Grattan's History of the 

Netherlands ... 1 TOl. %$. 

24. Henslow's Treatise on 

Botany .... ItoI. 6«. 

35. Herschel's Treatise on As- 
tronomy .... ItoI. 6s. 

26, Herschel's Preliminary Dis- 
course on the Study of 
Natural Philosophy . . 1 toI. 6<. 

37. History of Rome . . . 3to1s. 12*. 

28. History of Switzerland. . ItoI. 6s. 

29. Holland's Treatise on the 

Manufactures in Metal . StoIs. 18«. 
SO. James's Utcs of Foreign 

Statesmen .... 5rol8. 30«. 

Si. Kater and Lardner's Treatise 

on Mechanics . . . ItoI. U. 



82. Keightley's Outlines of His- 
tory ..... 1 TOl. 6«. 

83. Lardner's Treatise on Arith- 
metic ..... 1 TOl. 6f . 

84. Lnrdner'sT^reat. on Geometry ItoI. 6s. 
36. Lardner's Treatise on Heat . 1 toI. 6«. 

36. Lardner's Treatise on Hydro- 

Statics and Pneumatics . 1 toI. 6«. 

37. Lardner and Walker's Elec- 

tricity and Magnetism . 2 Tols. 12s. 

38. Mackintosh, Wallace, and 

Bell's History of England, 10 toIs. 60s. 

39. Montgomery and Shelley's 

LItcs of Italian, Spanish, 

and Portuguese Authors . 8 toIs. 18s. 

40. Moore's History of Ireland . 4to1s. 24s. 

41. Nieolas's Chronology of 

History .... 1 Tol. 6s. 

42. Phillips's Treat, on Geology 3 toIs. 12«. 

43. Powell's History of Natural 

Philosophy ... 1 Tol. 6s. 

44. Porter's Treatise on the 

Manufacture of Silk . . I toI. 6s. 

45. Porter's Treatise on the 

Manufacture of Porcelain 

and Glass .... 1 toI. 6s. 

46. Roscoe's LItcs of British 

Lawyers .... ItoI. 6«. 

47- Scott's History of Scotland . 3 toIs. 12s. 

48. Sheller's LUes of French 

Authors .... StoIs. 12s. 

49. Shuckard and Swalnson's 

Treatise on Insects . . 1 toI. 6s. 

fiO. Souther's Lires of British 

Adnurals .... 5 rols. SOs. 

61. Stebbinir's History of the 

Church .... 2 rols. 12«. 

62. Stebblng's History of the 

Reformation .2 rols. 12s. 

53. Swalnson's Prellminarr Dis- 
course on Natural History, 1 rol. 6«. 

64. Swdnson's Natural History 

and Classification of 

Animals . . 1 rol. 6«. 

65. Swalnson's Habits and In- 

stincts of Animals . , 1 rol. 6s. 

56. Swalnson's Quadrupeds . 1 rol. 6«. 

67. Swidnson's Birds . . . 2 rols. 12s. 

68. Swalnson's Fish, Reptiles, 

•tc 2 rols. 12s. 

59. Swalnson's Shells and Shell- 

fish I TOl. 6«. 

60. Swalnson's Animals in Me- 

nageries .... iTOl. 6s. 

61. Swalnson's Taxidermy and 

Bibliography ... 1 rol. 6#. 

62. Thlrlwall's Historyof Greece 8 rols. 48f . 
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NEW W0BK8 AND NEW EDITIONS 



LEE.— TAXIDERMY ; 

Or« the Art of CoUectiiqr* PrcpariBff 



MidM< 



of ilueams and Tr«TelI«'ri. BTMn.K. Lee. 

Visit to Wakoa aaU.Mid Mr. Watonon'a Mctkod of Presenring AumAU. 

Woodcats, 7«. 



ittngOb^ecteofNatwalHietorf. For the use 
New Edttioa« Improred ; with bb aceoant of » 

Foap. Svo.with 



I.EE.-ELEMCNT8 OF NATURAL HISTORY, 

For the Use of Schools and Toang Persons*, comptisinf the Principle* of ClassUcatlon, 
internersed with amnslnir and instittctire Accounts of the most remarkable Animals. Br 
Mn. R. Lee. 13mo. irith 55 MToodcuu, 7«. 6d. bound. 

LESLIE (C.R.)— MEMOIRS OF THE LIFE OF JOHN CONSTABLE, ESQ. 
R. A. Coavosed ehiefly of hie LcCtera. B7 C. R. Leslie, R. A. Second Edition, with farther 
Batracts from Ilia Correspondence. Small 4to. with two Portraits (one from a new Sketch, 
by Mr. Leslie,) and« plate of*' Spring," engraTed byLocaa, 31«. cloth. 

LETTERS TO MY UNKNOWN FRIENDS. 
BjaLadj. New Edition. Foolscap Sro. 6s. M. cloth. 

LINDLEY.— AN INTRODUCTION TO BOTANY. 

Bj Prof. J. Lindley, Ph.D. F.R.S. L.S. etc. New Edition, with Corrections and nnmcrous 
Additions. S Tuls. 8ro. with Six Plates and nnmerons Woodcuts, 34*. cloth. 

LINDLEY.— A SYNOPSIS OF THE BRITISH FLORA » 

Arranged according to the Natural Orders. Br Professor Jolui Llndler, Ph. D., F.R.S.,etc. 
New Edition, with numeruns Additions and Inprorements. ISmo. lOs. M. cloth. 

LINDLEY.— THE THEORY OF HORTICULTURE; 

Or, an Attempt to Explidn the Principal Operations of Gardening npon PhTsiological Prin- 
ciples. Bj John Undl^, Ph.D. F.R.a. Sro. with illnstrations on Wood, 12f. doth. 

LINDLEY.— GUIDE TO THE ORCHARD AND KITCHEN GARDEN; 

Or. an Acconnt of the most ralnable Fmlts and Vegetables euitirated in Great Britain i with 
Kalendars of the Work reo^red in the Orchard and Kitchen Garden during ererf Mouth in 
the Year. B7 George UniUejr, C.M.H.S. Edited by Professor Lindley. 8ro. 16*. boards. 

UNWOOD (W.)— ANTHOLOGIA OXONIENSIS ; 

Sive, FlorilegiuA e luslbns poeticis dirersorum Ozouieoslnm Graecls et Ladnlsdeeerptnm* 
Cnrante Gullelmo Linwood, M Jk. iBdis Christ! Alummo. 8to. lit. cloth. 

LORIMER.-LETTERS TO A YOUNG MASTER MARINER 

On some Subjects connected with his Calling. By the late Charles Lorimer. A Netr Edl» 
tlon. Foolscap 8ro. 5$, 6d. doth. 

"ThU editton ha$ been earefuUjf revUei^ and$ome tmprovement$ and aitUtiom made tv it. 
Nautical matUri are not to much the $ubjeet ^f the ieo«, a$ the eomtnereiat duties and legal 
powers or retp<mtibiHtie$ 0/ the master mariner, under the critical c hreu m a temcet in which he 
may eontinuallf Jind himtel/J" Spectator. 

LOUDON (MRS.)— THE AMATEUR GARDENER'S CALENDAR; 

Being a Montblr Guide, as to what should be aroided as well as what should be done in a 
Garden in each Month : with plain Rules Aew to do what Is requisite } Directions for laying 
out and planting Kitchen and Flower Gardens, Pleasure Grounds, and Shrubberies ; and n 
short account, in each Month, of the Quadrupeds, Birds, and lusectSfthen most injniioui to 
Gardens. By Mrs. Loudon. 16mo. with numerous Wood Engmrings, 7«. 6d. doth* 



LOUDON (MR8.)-THE LADY'S COUNTRY 

Or, How to Enioy a Country Life Rationally. By Mrs 
■ :. N< ■■ ■ " ' 



COMPANION; 

, , . _ Loudon, author of ''Gardening for 

Ladles,"etc. New Edition. Foolscap 8to., with Plate and Woodcuts, 7«. M. cloth. 



LOUDON (J. C.)--SELF.INSTRUCTION FOR YOUNG GARDENERS, 

Foresters, BdlUFs, Land Stewards, and Farmers) in Arithmetic, Book-keeidng, Geo- 
metry, Mensuration, Practical Trigonometry, Mechanics, Land-Surreying, Lerelling, 
Planning and Mapping, Architectural Drawing, and Isometrlcd Projection and Perspeetire ; 
with Examples shemng their applications to Horticultural and Agricultural Purposes. 
By the late J. C. Loudon, F.L.S. H.S. etc. With a Portrait of Mr. London^ and a Memoir 
by Mrs. London. 8to. with Wood Engrarings, 7$. 6d. doth. 

LOUDON.— AN ENCYCLOP>EDIA OF TREES AND SHRUBS; 

Being the "Arboretum etFruticettun Britannicum" abridged : containing the Hardy Trees 
and Siirubs of Great Britain, Natirejand Foreign, scientifically (ind popularly described t 
with their Propagation, Culture, and Uses in the Arts. ByJ. C. Loudon, F.L.S. etc. Sro. with 
upwards of 2,000 Engrarings on Wood, 2/. lOf . cloth. 
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LOUDON.— AN ENCYCLOP>CDIA OF CARDENINC$ 

Pveieiitlnr in one lyaMmatie irl«w, the Hletofr and Preeent Stiite of 6»rdealafl> In nil Conn- 
Cries, and its Theorj and Practice in Great' Britain i with the Manufement of the Kitchen 
Garden, the Flower Garden, L^inr-oat Grounds, etc. Bv J. C. Loudon, F.L.S. etc. A new 
Bdttiou. Sro.wlth neailj 1,000 RdirraTinirs on Wood, 2/. 10*. cloth. 

LOUDON.—AN ENCYCLOP>EDIA OF AGRICULTURE ; 

Comprising the Theory and Practice of the Valnatioa. Transfer, Laying-out, ImproTement, 
and Manag«:nient of Landed Property, and of the enltWation and economy of the Animal and 
Vegetable Productions of Agriculture, including all the latest imprOTcments. By J. C. 
Loudon. F.L.G.Z. and H.S. etc. FiAhKdltion. 8to. with upwards of 1,100 Engraiings on 
Wood, by Branston, 2/.10fl.cloth. 

LOUDON.-^AN ENCYCLOP>CDIA OF PLANTS; 

including all the Plants which are now found in, or hare been introduced tnto,Great Britain; 
clTing their Natural History, accompanied by such Descriptions, EngraTcd Figures, and 
Elementary Details, as may enable a oeffinner, who is a mere English reader, to ducorer the 
name of every Plant which he may findin Sower, and aeouire all the information respecting 
it which is usefnl and interesting. By J . C. Loudon, F.L.S. , etc. The Specific Characters 
by an Eminent Botanist ; the Drawings by J. D. C. Sowerby, F.L.S. A new Edition, with a 
new Supplement and anew Index. 8to. with nearly 10,000 Wood EngraTings,73«.6«. cloth. 

LOUDON.— AN ENCYCLOPAEDIA OF COTTAGE, FARM, AND VILLA 

ABCHITECTURE and FURNITURE. Containing Designs for Cottages, ViUaa, Kartt 
Houses, Farmeries, Country Inns, Public Houses, Parochial Schools, etc. ; with the requisite 
Fittinirs-np, Fixtures, and Furniture, and appropriate Offices, Gardens, and Garden Scenery i 
each Design accompanied by Analytical atad Critical Remarks. By J. C. Loudon, F.L.8. 
etc. New Edition, Edited by Mrs. Loudon. Sro. with more than 2,000 EngnTingson Wood, 
6S«. cloth. 

LOUDON.— HORTUS BRITANNICUS: 

A Catalogue of all the Plants iudigenous to or introduced into Britain. New Edition, 
with a Supplement, prepared, under the direction of J. C. London, by W. H. Baxter, aonil 
rerlsed by George Don, F.L.8. 8to. 81«.6d. cloth. 

LOUDON.-HORTUS UGNOSUS LONDINENSIS; 

Or. a Catalogue of all the Ligneous Plants cultiTated in the neighbourhood of London. To 
which are added their usual Prices in Nurseries. By J . C. London, F.L.S. etc. 8to. ?•. dd. 

LOW.-ON LANDED PROPERTY, AND THE ECONOMY OF ESTATES; 

Comprehending the llelations between Landlord and Tenant, and the Principles and Forms 
of Leases; of Farm Buildings, Enclosures, Drains, Embankments, Roads, and other Rural 
Works, Minerals, and Woods. By David Low, Ksq. F.R.S.E. etc., author of ** Elements 
ojf Practical Agriculture,*' etc. Sro. with numerous Wood EngTaTings,21«. cloth. 

LOW.— AN INQUIRY INTO THE NATURE OF THE SIMPLE BODIES OF 

CHEMISTRY. By D. Low, F.R.S.E. Professor of Agriculture in the UniTcrsity of Edinburgh; 
author of " Elements of Practical Agriculture," " A Treatise on Landed Property and the 
Economy of Rstates," *' A Treatise on the Breeds of the British Domesticated Animals," 
'* The Breeds of the Domesticated Animals of Great Britain Illustrated and Described." 
9d Edition, enlarged and improved. Sro. 9$. cloth. 

LOW.-ON THE DOMESTICATED ANIMALS OF GREAT BRITAIN, 

Comprehending the Natural and Bcouomical History of the Species and Breeds; illustrations 
of the Properties of External Form ; and Obsenrations on the Principles and Practice of 
Breeding. By David Low, Eso., F.R.S.E., Professor of Agriculture iu the UniTersitr of 
Edinburgh, etc.; author of **Elemeote of PracticalAgricalture,"etc. Sro. with Engravings 
oa Wood, 35«. cloth. 

LOW.— THE BREEDS OF THE DOMESTICATED ANIMALS 6F GREAT 

BRITAIN described. By David Low,Esq. F.R.S.E., Professorof Agriculture in the Univer« 
sity of Edinburgh, etc. The Plates from drawings by W. Nicholson. R.S.A., reduced 
from a Series of Oil Pidniings, executed for the Agricultural Museum of the University of 
Edinburgh, by W. Shiels. R.S.A. 2 vols, atlas quarto, with «S Plates of Animals, beautifully 
coloured after Nature , 16/. 16«. half-bound in morocco. 

Or in four separate portions, a* follow; — 



The OX. IVol. With 22 Plates, price 6/. 

16$. M. half-bound morocco. 
The SHEEP. 1 Vol. ^K^th 21 Plates, price 

6(. 16j.6tf .half-bound morocco. 



The HORSE. 1 Vol. With 8 Plates, price 

3/. half-bound morocco. 
The HOG. IVol. Withfi PlateB,prke2f.2«. 

half bound morocco. 



LOW.— ELEMENTS OF PRACTICAL AGRICULTURE; 

Comprehending the Cultivation of PlanU, the Husbandry of the Domestic Animals, and the 
Economy of the Farm. By David Low, Esq. F.R.S.E., Professor of Agriculture in the Uni- 
versity of Edinburgh. New Edition. Svo. with an entirely new set of above 20b Wood- 
cuts, 21e. cloth . 
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NEW WOEKS AND NEW EDITIONS 



MACAULAY.-THE HISTORY OF ENGLAND, 

From the Acr«ision of James II. Bj Thomu Babin^on Macaolay. Fifth Edition. Voli. I. 
and II. 8to. Sia. clotli. 

MACAULAY.-CRITICAL AND HISTORICAL ESSAYS CONTRIBUTED TO 

THE ROmBURGH REVIRW. Bvthe Riglit Hou. Thomas Babington Macaoiaj, M.P. 
Sixth Edition. StoIi. 8ro.36«.Gloth. 

MACAULAY.— LAYS OF ANCIENT ROME. 

With *• iTry" and "The Armada." By the Right Honorable Thomas Babington Macanlaj, 
M.P. New Edition. I6mo.4«. M. cloth; morocco, 10«.6i<. ((jr H«jri(a^). 

MR. MACAULAY 'S LAYS^Off ANCIENT ROME. _. «r ^ v ^ 

With nnmerous (Uustrations, Original and from the Antique, drawn on Wood bj George 
Scharf, jun.; and engraved by Samuel Williams. New Edition. Fep. 4to. 21*. boards; 
morocco, 42«. {bound by Uaydag) . 

MACKAY(CHARLES).-THE SCENERY AND POETRY OF THE ENGLISH 

LAKES: a Summer Ramble. Br Charles Mactcar, Esq. LL.D. author of ** Legends of the 
Isles," *'The Salamandrine," "The Thames and Its Tributaries,'' etc. Sto. with beautiful 
Wood EngniTings from Original Slietches, 14*. cloth. 

MACK1NT0SH(SIR JAMES).— THE UFE OF SIR THOMAS MORE. 

Bj the Right Hon. Sir James Macltintoih. Reprinted from the Cabinet Cjclopiedia. 
Foolscap 8vu. with Portrait, St. cloth } or bound in vellum, 8«. 

MACKINTOSH'S (SIR JAMES) MISCELLANEOUS WORKS; 

Including his contributions to The EDINBURGH REVIEW. Edited bj Robert James 
Mackintosh, Esq. 3 rols.8TO.42s. cloth. 

M*CULLOCH.~A DICTIONARY, GEOGRAPHICAL, STATISTICAL, AND 

H ISTORIC AL. of the various Countries, Places, and Principal Natural Objects in the World. 
By J. R. M'Culioch, Esq. New Edition (1849) , revised and enlarged ; including new articles 
on Australia, AnsU^a, the British Empire, France, etc. : in two thiclc and closely-printed 
volumes, illustrated with Six large Maps. 8ro. 4/. cloth. 

*,* A SUPPLEMENT to the edition published In 1846, embodies the latest information vith 
respect to the Australian Colottiett Neui'iZealandy Natal, Labuan^ etc. Price Half-a-crown. 

M'CULLOCH.— A DICTIONARY, PRACTICAL, THEORETICAL, AND 

HISTORICAL, OF COMMERCKl, AND COMMERCIAL NAVIGATION. By J. R. 
M'Culioch, Esq. A New Edition (1849) , corrected, enlarged, and improved ; with a Supple- 
ment. 8ro. witn Maps and Plans, 60s. cloth ; or 6os. strongly half-bound in russia. 

%• A SUPPLEMENT /o the last Edition, published in 1847, may be had separately, price 
4«. Gd., sewed. 



M'CULLOCH.— A TREATISE ON THE SUCCESSION TO PROPERTY 

VACANT BY DEATH : including Inquiries into the Influrnce of Primogeniture, Entails, 
the Law of Compulsory Partition, Foundations, etc. orer the Public Interests. By J. R. 
M'Culioch, Esq. 8T0.6<.6<f. cloth. 

M*CULLOCH.-AN ACCOUNT, DESCRIPTIVE, AND STATISTICAL, OF 

the BRITISH EMPIRE; exhibiting its Extent, Physical Capacities, Population, Industry, 
and Civil and Religious Institutions. By J. R. M'Culioch, Esq. dd Edition, coxrccted, 
enlarged, and greatly improved. 2 tliiclc vols. 8ro. 42fl. cloth. 

M'CULLOCH.-THE LITERATURE OF POLITICAL ECONOMY; 

Being a Classified Catalogue of the principal Worlcs in the different departments of Political 
Economy, interspersed with Historical, Critical, and Biographical Notices. By J. K. 
M'Culioch, Esq. 8vo. 14s. cloth. 

M'CULLOCH.— A TREATISE ON THE PRINCIPLES AND PRACTICAL 

INFLUENCE OF TAXATION AND THE FUNDING SYSTEM. By J. R. M'Culioch, 
Esq. 8ro. 10s. cloth. 

MADAME DE MALGUET: 

A Tale uf 1820. 3 vols, post 8vo. 3l«. 6d. boards. 

MAITLAND.— THE APOSTLES' SCHOOL OF PROPHETIC INTERPRETA- 
TION : with its History to the Present Time. By Charles Maitbud, author of '« The Church 
}n the Catifcombs." 8vo. 12f. cloth. 

** fVe have no hesitation in recommending it to the consideration <^f all students of the 
prophetical writings, as oneo/the most valuable works that has ever appearedon the subject." 

British Magazine. 
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MAITLAND.— THE CHURCH IN THE CATACOMBS: 

A Description of the PrimitiTe Church of Rome, illustrated bjr its Sepulchral Remains. 
Bj Charles M aitland. New Kdition, revised. 8vo. with numerous £nfraTin|f8 on Wood. 14$. 

MARGET.-^ONVERSATIONS ON CHEMISTRY; 

In which the Elements of that Science are familiarly Explained and Illustrated hj Experi- 
ments. By Jane Marcet. New Edition, corrected. 2 rols. foolscap 8to. 14«. cloth. 

MARCET.-CONVERSATIONS ON NATURAL PHILOSOPHY ; 

In which the Elements of that Science are familiarlr explained, and adapted to the compre> 
hension of Youuip (Arsons. By Jane Marcet. New Kdition* enlarged and corrected. Fcap. 
8ro. with 23 Plates, 10«. 64. cloth. 

MARCET.-CONVERSATIONS ON POLITICAL ECONOMY; 

In wliich the Elements of that Science are familiarly explained. By Jane Marcet. New 
Edition, rerised and enlarged. Foolscap 8to. 7». 6tf. clotli. 

MARCET.-CONVERSATIONS ON VEGETABLE PHYSIOLOGY; 

Comprehendinr the Biements of Botany, with their application to Agriculture. By Jane 
Marcet. New Edition. Foolscap 8to. with Four Plates, 9<. cloth. 

MARCET.--CONVERSATIONS ON LAND AND WATER. 

By Jane Marcet. New Edition rerised and corrected. Foolscap STO.with coloured Map 
shewing the comparatiTe Altitude of Mountidus, 6«.6tf. cloth. 

THE MARRIAGE SERVICE, ILLUMINATED.— THE FORM OF SOLEM- 
NIZATION OF MATRIMONY. From '« The Boole of Common Prayer." Illuminated, in 
the Missal style, by Owen Jones. Square 18mo. 21*. elegantly bound. [tfeavljf readp. 

MARRYAT.— BORNEO AND THE EAST INDIAN ARCHIPELAGO. 

By Francis S. Marryat, late Midshipman of H.M.S. Samarang, Surveying Vessel, With 
many Drawings of Costume and Scenery, from Original SIcetches made on the spot by Mr. 
Marrjat. Imperial 8vo. with numerous Lithographic Plates and Wood Engravings, Slt.drf. 

MARRYAT (CAPT.)-MASTERMAN READY; 

Or, the Wreck of the Pacific. Written for Young People. By Captidn Marryat, C.B. author 
of **Peter Simple/' etc. 8 vols. fcap. 8vo. with numerous Engrarings on Wood,22«.6tf. cloth. 

MARRYAT.— THE PRIVATEER'S- MAN ONE HUNDRED YEARS AGO. 
By Captain F. Marryat, C.B.author of " Peter Simple," '* Mastermaa Beady," etc. 2 vols, 
fci^. 8vo. 12«. cloth. 

MARRYAT.->THE MISSION : 

Or. Scenes in Africa. Written for Young People. By Captain Marryat. C.B., aothor of 
** Peter Simple," *• Masterman Ready," etc. 2 vols. fcap. 8vo. 12*. cloth. 

MARRYAT.— THE SETTLERS IN CANADA. 

Written for Young People. By Captain Marryat, C.B. hnthor of «*Peter Simple," 
'* Masterman Ready," etc. New Edition. Fcap. 8vo. with two Illustrations, 7«. M. cloth. 

MATTEUCCI.- LECTURER ON THE PHYSICAL PH(£NOMENA OF 

LIVING BEINGS. By Signor Carlo Mattencci, Professor of the University of Pisa. 
Translated under the superintendence of J. Pereira, M.D. F.R.S. Vice-President of the 
Royal Medical and Chirurgical Society. 12mo. 9<. cloth. 

MAUNDER.~THE SCIENTIFIC AND UTERARY TREASURY S 

A New and Popular Encyclopaedia of Science and the Belles Lettres ; inclndingall Branches 
of Science, and every Subject connected with literature and Art. The whole written in a 
familiar style, adapted to the comprehension of all persons desiroos of acquiring information 
on the subjects comprised in the woric. and also adapted for a Manual of convenient Refer* 
ence to the more instructed. By Samuel Maunder. NewEdltion. Fcap.8vo.10f. cloth) bound 
inroan, 12«. 

MAUNDER.— THE TREASURY OF HETORY; 

Comprising a Generallatroductory Outline of Universal Hlstorjr, Ancient and Modem, and 
a Series of separate Histories of everv principal Nation that exists ; developing their Rise, 
Progress, and Present Condition, the Moral and Social Character of their respective 
Inhabitants, their Religion, Manners, and Customs, etc. etc. By Samuel Maunder. New Edit. 
Fcap. 8vo. 10«. cloth ( bound in roan, 12<. 

MAUNDER.— THE TREASURY OF NATURAL HISTORY : 

Or, a Popular Dictionary of Animated Natnret in which the Zooloi(ical Characteristics that 
distinguish the different Classes, Genera, and Species are combined with avarietv of interest- 
ing Information Illustrative of the Habits, Instincts, and General Economy ot the Animal 
Kingdom. To which are added, a Syllabus of Practical Taxidermy, and aOiossarial Appendix. 
Embellished with 900 Engravings on Wood, from Drawings made expressly for this Work. 
By Samuel Maunder. New Edition. Fcp. 8vo. 10s. cloth ) bound in roan, I2s. 
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NEW WOBKS AND NEW EDITIONS 



MAUNDER.-THE TREASURY OF KNOWLEDGE. 

And LIBRARY of RBFRRENCRt Comprking ui Hnriish Oranmar; Tkbles of BnirUali 
Verbal DUtlnclions i Proverbs, Tcm«, and Pkraaes, In Latin. Hpaniah, French, and lUUan, 
translated $ new and enlarged English Dictionary ; Directions for Pronunciation ; new 
Unirersal Gazetteer) Tables of Population and Statistics} List of Cities, Borongba, and 
Market Towns In the United Kingdom ; Regulations of the Genend Post-Oflice ; List of 
Foreign Animal, Vegetable, and Mineral Productions i compendious Classical Dictionary ; 
Scripture Proper Names accented, and Christian Names of Men and Women: widk Latin 
Maxims translated i List of AbbreTiations ; Chronology and Historyii compendious L«w 
Dictionary: Abstract of Tax Acts i Interest and other Ti3>les ; Forms or Bplatolary Addreaa i 
IVibles of Precedency I Synopsis of the British Peerages aiid Tables of Number, Money, 
Welrbts and Measures. By Samuel Maunder. ISth Edition, revised thronghont and 
greaUy enlarged. Foolscap 8to. Ids. cloth i bound in roan, ISs. 

MAUXDER.-THE BIOGRAPHICAL TREASURY: 

Consistinr of Memoirs, Sketches, and brief Notices of above 13,000 Eminent Penons of nil 
Ages and Nations, from the Earliest Period of History i forming a new and complete Dic- 
tionary of Universal Biograpky . Br Sannel Maunder. New Edition, revised thronghont} 
with a copions Supplement. Foolscap 8vo. lOs. cloth } bound in roan, 1S«. 

MAXIMS AND PRECEPTS OF THE SAVIOUR: 

Being a Selection of the most bcautifnl Chrlstiatt Precepta contained in the Four Gospcla i 
illustrated by a series of Illuminations of original clmracter, founded on the Passages — 
•* Behold the Fowls of the Air," ** Consider the Lilies of the Field," etc. In a rich 
binding, in the style of the celebrated opus Anglicum. Square foolscap 8vo. Sis. ; orSOlv. 
bound In morocco. 

MEMOIRS OF THE GEOLOGICAL SURVEY OF GREAT BRITAIN , 

And of the Museum of Economic Geology in London, Published by order of the Lords 
Commissioners of Her Majesty's Treasury. Vol. I. royal 8vo. with Woodcuts and 9 Plates, 
(seven coloured) , Sis. cloth i and Vol. II. in two thick Parta. with 63 Plates (three eokmred) 
and numerous WoodcuU, 43s. cloth, or, separately. Sis. eacli Part.— ..Also, 



BRITISH ORGANIC REMAINS ; consisting of Plates and Finres engraved on Sted, with 
descriptive Letterpress, and forming a portion of the Memoirs of the tteologlcal Survoy. 
Decades I. and II. royal 8vo. Ss. 64. each, or royal 4to. 4s. 6d. each. 

MERIVALE.— A HISTORY OF ROME UNDER THE EMPERORS. 
Book the First, ** JnUus Caaar." By the Rev. Charles Merivnie. 3 vols. 8vo. 

[Nearljf reodg. 

MILNER (REV. J. AND I.) — THE HISTORY OF THE CHURCH OF 

CHRIST. By the Rev. Joseph Hilner, A.M. With Additions and Corrections by the late 
Rev. Isaac Miloer, D.D. F.R.8. A New Edition, revised, with additional Notes, by the Rev. 
Thomas Grantham, B.D., Chaplidn to the Bishop of KUdare. 4 vols. 8vo. 62s. dotk. 

MIRACLES OF OUR SAVIOUR. 

With rich and appropriate Borders of Original Design, a series of Illuminated Figures of the 
Apostles from the Old Masters, six lUununated Miuiatnres, and other Kmbellishments. By 
the Illnminator of the ** Parables." Square fcap. 8vo. in massive carved covers* 31s. ; or 
bound In morocco, in the missal style, 3(w. 

MITCHELL.-JOURNAL OF AN EXPEDITION INTO THE INTERIOR OF 

TROPICAL AUSTRALIA, in Search of a Route from Sydney to the Gulf of Carpentaria. 
By Lieut.-Colonel Sir T. L. Mitchell, Knt. D.C.L. Surveyor-General of New South Wales, 
and late elective Member of the Legislative Council of that Colony. Svo. with Maps, Views, 
and Engravings of ObJecta of Natural History, Sis. cloth. 

MONTGOMERY'S (JAMES) POETICAL WORKS. 

New and onlv complete E4ition. With some additional Poems, and Antobiognnbleal 
Prefaces. Collected and ediud by Mr. Montgomery . 4vols. foolscap Svo. with Portrait, and 
seven other Plates, 30s. cloth \ bound in morocco. If .16s. 

MOORE.— THE POWER OF THE SOUL OVER THE BODY. 

Considered in relation to Health and Morals. By George Moore, M.D. Member of tb« 
Royal College of Physicians, London, etc. New Eoition . Post Svo. 7«. 8d. cloth. 

MOORE.— THE USE OF THE BODY IN RELATION TO THE MIND. 

By George Moore, M J). Member of the Royal College of Physicians, London, otc. New 
Edition. Post Svo. 9«. cloth. 

MOORE.-MAN AND HIS MOTIVES. 

Bv George Moore, M.D. Member of the Royal College of Physicians, London, etc.} author 
of «' The Power of the Soul over the Body," and **Thc Use of the Body in relation to the 
Mind." New Edition. Post 8vo. 8s. dotk. 




SCHLElDEN.-PRtNCIPLES OF SCIENTIFIC BOTANY : ^ „ ^ 

cr» BoUdt m »n laductlre Science. Uy Dr. M. J. sieblelden, Kxtntordlnarr Profeseor of 
Botanr in the UnWersity of Jena. Trualated bj Edwin Lanltester, M.U., F.L.S., Lecturer 
on Botanj at the St. George's School of Medicine, London. 8vo. with Plates and WoodeuU, 
31«. cloth. 

'* fFe eomgralutate our reader$ on the apjte^mnte 0/ an Bnglith «tfllio«i of thi$ remarkttbU 
workt 69 n rentlemau §0 eofuHe <e dfi /hU JtutiM toUat Dr. hanketUr. U eannot/ait to 
imtwrtat deeply all true h»er$ 0/ Botanical S€itnc9,and we beliitve it will be eonaidered a 
valuable addition to our Botanical literature.** Jameson's Philosophical Journal. 

SCOFFERN.— THE MANUFACTURE OF SUGAR, 

in the Colonies and at Home* chemically considered. By John Scoffem, M.B. Lond., late 
Professor of Chemistry at the Aldersvate School of Medicine. Sro. with llittstratlons (one 
coloured), 10*. M. cloth. 

SEAWARD.^filR EDWARD SEAWARD*S NARRATIVE OF HIS SHIPWRECK , 

and consequent DiscoTcrr of certaiB Islands la the Caribbean Seat with a Detail of many 
cxtmordinary and highly interesting Events In his Life, from 1733 to 1749, as written in his 
ownlHaiy. Edited by Miss Jane Porter. NewEditloB. 3 vols, post Sro.Slf. cloth. 

SENIOR^CHARLES VERNON : 

A Transatlantic Tale . By Lieat-Coloael Henry Senior. S vols, post 8to. 91«. boards. 

THE SERMON ON THE MOUNT. 

Intended as a Birthday- Present, or ^ft-Book for all Seasons. Printed in Gold and Colours, 
in the Missal Stvle } with Osnameatal Bofders by Owen Jones, Architect, and an lUnminated 
Frontispiece bvW.Boxall, Esq. A new edition. Foolscap 4to. in a rich brocaded silk cover, 
21«.) or bound in morocco, by Hayday, Sfa. 

SEWELL.— AMY HERBERT. 

By a Lady. Edited bv the Rev. William 8eweIl,B.D., Fellow and Tutor of Exeter Co}- 
lege, Oxford. New Edition. S volsJ foolscap Svo. to. cloth. 

SEWELL.— GERTRUDE. 

A Tale. By the author of *'Amy Herbert." Edited by the Rev. William Sewell, B.D., 
Fellow- and Tutor of Exeter College, Oxford. New Edition. 3 vols, foolscap 8vo. 9«. cloth. 

SEWELL.— LANETON PARSONAGE : 

A Tale for Children, on the practical use of a| portion of the Church Catechism. By the 
author of '«Amy Herbert.'* Ediud by the Rev. W. Sewell, B.U., Fellow and Tutor of 
Exeter College, Oxford. New Edition. 8 vols, f cap . 8vo. 16s. cloth . 

SEWELL.— MARGARET PERCIVAL. 

Bv the Author of *'Amy Herbert.** Edited by the Rev. W. Sewell, B.D., Fellow and Tutor 
of Exeter College, Oxford. New Edition, a vols, foolscap Svo. Us. cloth. 



SHAKSPEARE, BY BOWDLER. 

THE FAMILY SHAKSPEARE, in whichnothingls added to the Original Text 1 bntthose 
Words and Expressions are omitted which cannot wkh propriety be read alond. By T. 
Bowdler, Esq. F.R.S. New Edition. Svo. with 36 Illustrations afur Smlrke, etc., 31*. 
cloth I or, .without Illnstrations, 8 vols. Svo. 4i. 14s. 64. boards. 

SHORT WHIST X 

Its Rise, Progress, and Laws; with the recent Decisions of the Clubs, and Observations to 
make any one a Whist Player. Containing idso the Laws of Piquet, Cassino. Ecarte, Crlbboge, 
Backgammon. ByMaOorA • • • • • NewEdlUon. Towhieh are added. Precepts forl^ros. 
By Mrs. B • • • • • Foolscap Svo. 8f. cloth, gilt edges. 



THE GOOD SHUNAMMITE. 

From the Scriptures. With 6 Original Designs by A. Klein, and an Ornamental Border to 
each psge, in the Mfssd style, by L. Gruner. Printed in Colours and Gold. Square 
fcap. Bvo. 31j. in massive carved covers 1 «r 80s. bound In morocco. 

SINCLAIR—SIR EDWARD GRAHAM ; 

Or, Railway Speculators. By Catherine Sinclair, author of '* Modern AccomplishmenU,** 
etc. 8 vols, post Svo. [Kearlp ready. 

SINCLAIR.— THE BUMNESS OF UFE. 

By Catherine Sinddr, author of ''The Jonmey of Life,*' "Jane Bouverie,** "Modem 
Aaconplishmente,'* " Modern Society,** etc. 3 vols. fcap. Svo. 10«. cloth. 
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NEW W0KK8 AND NEW EDITIONS 



8INCLAIR.-THE JOURNEY OF LIFE. 

By Catherioe SlnrUir, author of •< The Business of Ufe,*' ''Modern Society,*' ** Jane 
Bonverle,' ' etc. New Edition, corrected and enlargred. Fcap. 8to . St. cloth. 

8INNETT.— BY-WAYS OF HISTORY, FROM THE TWELFTH TO THE 

SIXTEENTH CKNTURY. By Mrs. Percy Sinnett. 2 toIi. post 8to. 18«. cloth. 

SIR ROGER DE COVERLEY. 

From the Spectator. With Notes and lUnstratioBs, and EnimTinifs on Wood from Dedfns 
hy FredericK Tayier, Member of the Society of Painters in Water Colours. 

[Ntarlf ready. 

THE SKETCHES; 

Three Tales. Bv the Authors of*' Amy Herbert/' "The King's Messengers,'* and** Hawk- 
stone." New fidition. Fcap. Sro. with six Plates, 8«. cloth. 

THE WORKS OF THE REV. SYDNEY SMITH. 

romprislnflf the Author's Miscellaneous Writiag^s, and Contributions to the Edinburgh 
Review. New Edition, with Additions. 8 vols. Sto. with Portrait, 36«. cloth. 

SMITU.~9ERMON8 PREACHED AT ST. PAUL'S CATHEDRAL, 

the Foundling Hospital, and several Churches In London ; together with others aadreased 
to a Country Congregation. By the late Rer. Sydney Smith, Canon Residentiary of St. 
Paul's Cathedral. 8to. 12«. cloth. 

SMITH.— THE VOYAGE AND SHIPWRECK OF SAINT PAUL ! 

with Dissertations on the Sources of the Writings of St. Lulce, and the Ships and Navigation 
of the Antients. Bv James Smith, Esq. of Jordanhill, F.R.S.etc. 8vo. with illustrative 
Views, Charts, and Woodcuts, I4t. cloth. 

SMITH.~S ACRED ANNALS: 

Or, Researches into the History and Religion of Mankind, from the Creation of the World 
to the Death of Isaac i deduced from the Writings of Hoses and other Inspired Authors, 
copiously illustrated and confirmed by the ancient Records, IVaditions, and Mythologr of 
the Heathen World. By George Smith, F.S.A.-etc. author of **The Religion of Ancient 
Britain," etc. Crown 8vo.l0(. cloth. 

*«* rol. II. tompririmg tk» HUtorf and Religion of the Hehrtvt People^from the origin ei 
the Nation to the time ojChritt, i* nearly ready. 

THE REUaON OF ANCIENT BRITAIN HISTORK^ALLY CONSIDERED: . 

Or, a Succinct Account of tlie several Religious Systems which have obtained in this 
Island from the Earliest Times to the Norman Conquest: including an Investigation into 
the Early Progress of Error in the Christian Church, the Introduction of the Gospel into 
Britain, and the State of Religion in England till Popery had gained the Ascendancy. 
By George Smith, F.A.S. New Edition. 8vo. 7s* 64f.cloth. 

PERILOUS THUIPfi ■ 

Or, the Agressions'of Anti-Christian Error on Scriptural Christianity i eonridered in refer* 
encetothe Dangers and Duties of Protestants. By George Smith. F.A.S. Member of the 
Royal Asiatic Society, and of the Royal Society of Literature. Foolsciv 8vo. 6f. cloth. 

SOAMES— THE LATIN CHURCH DURING ANGLO-SAXON TIMES. 

By the Rev. Henry Soames, M.A., Editor of ««Mo8heim's Institutes of Ecclesiastical 
History." 8vo. 14s. cloth. 

SOME PASSAGES FROM MODERN HBTORY. , , „ . .. • , 

By the Author of *' Letters to My Unknown Friends," and**TweIvc Years Ago." Foolscap 
8vo.6«.64f. cloth. 

THE SONG OF SONGS, WHICH IS SOLOMON'S. 

From the Holy Scriptures. Being the Six Chapters of the Book of the Song of Solomon, 
richly lllnminMed, in the Missal Style, by Owen Jones. Elegantly bound in relievo leather 
Imperial 16mo. 31<. 

SONGS. MADRIGALS. AND SONNEtS: 

A Gathering of some of tne most pleasant Flowers of old English Poetry. Set in Borders of 
coloured Ornaments and Vignettes. Square foolscap 8vo. fOs. M. ornamental boards, or 
17*< bound in morocco. 

SOUTHEY.— THE LIFE AND CORRESPONDENCE OF THE LATE ROBERT 
SOUTHEY. Edited by his Son, the Rev. Charles Cuthbert Southey, M.A. Post 8vo. 

lln the pre»$. 
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SOUTHRY.— THE LATE MR. SOUTHEY'S COMMON- PLACE BOOK. 

Edited by his Son-lo-Law, the Rev . John Wood WRrter. First Seriei, compriains CHOICE 
PASSAGES. Moral, Religrlous, PoliticRl, Philosophical. Historical, Poetical, and Miscella. 
neous ; and COLLECTIONS for the History of Manners and Literature in Enj^land. Form- 
lag " ▼oiume complete in itself. With a Medallion Portrait of Southey. Square crown 8to. 
18«. cloth. 

**Stteh a atllection »/ * Choice Pa$aage$* w« have never frevioutlf met with. Thef are 
drawn from worhe «/ all clauee. and from every age of our literature, and ietpeok an 
aeauaintaneet at onee minute ana eomprehen$ivet with the whole range of English author- 
ihfy . It it a booh to be tahen up for the ikowr, and the more frequentlf it$ companionship is 
sought, the higher will be the opinion formed of its vast treasures. Ah ample Indem is 
happiljf supnlTedf which serves the purmose of a skilful guide in what would otherwise be a 
trackless though rich wilderneu. The literateur and the general reader will be alihe 
grat\fied bp its pages,iu which w« and logic, humour and grave discourse, poetrp and science, 
the facts of history and the lessons ofphilosophp, are happily mingled in due proportions.** 

Eclectic Reriew. 

*•• The Second Series, being SPECIAL COLLECTIONS, is in the press. 

SOUTHEY— THE DOCTOR, ETC. 

By the late Robert Sonthey. Complete in One Volume. Edited by the Author's Son-in- 
Law, the Rev. John Wood Warter. With Portrait, Vignette Title-page, and Bust of the 
Author. New Edition. Square crown 8to. Sit. cloth. 

SOUTHEY.— THE LIFE OF WESLEY, 

And Rise and Progress of Methodism. By Robert Sonthey, Esq. LL.D. New Edition, with 
Notes by the late Samuel Taylor Coleridge, Esq., and Remarlis on the life and Character 
of John Wesley, by the late Alexander Knox, Esq. Edited by the Rev. Charles Cuthbert 
Southey, A.M. Curate of Cockeraouth. 3 toIs. 8to. with two Portraits, II. St. cloth. 

ROBERT S0UTHEY*8 COMPLETE POETICAL WORKS s 

Containing ailthe Author's last Introductions and Notes. Complete In One Volume, S4t. M.% 
with Portrait and Vignette, uniform with Byron's and Moore's Poetical Works. Medium Sro. 
21«. cloth; or 42«. bound in morocco, by Hayday. 

Also, an Edition in 10 Tols.foolscapSro. with Portrait and 19 Plates, 81. lOi.i morocco, 4/. lOs. 

SOUTHEY.— SELECT WORKS OF THE BRITISH POETS : 

From Chaucer to Withers. With Biographical Sketches, by K. Southey, LL.D. Medium 
Sro. 30fl. cloth { or, with ^It edges, 81«. 6d. 

STABLE TALK AND TABLE TALK; OR, SPECTACLES FOR YOUNG 

SPORTSMEN. By Harry Hieorer. 3 vols. 8to. with Portrait, 24«. cloth. 

STEEL'S SHIPMASTER'S ASSISTANT. 

Compiled for the use of Merchants, Owners and Masters of Ships. Officers of Customs, and 
all Persons connected with Shipping or Commerce ; containing the Law and Local Regula* 
lions affecting the Ownership, Charge, and Management of Ships and their Cargoes; 
tog[ether with Notices of other Matters, and all necessary Information for Mariners. New 
Edition, rewritten throughout. Edited by Graham Willmore, Esq. M.A. Barrister<at-Law ; 
George Clements, of the Customs, London, and William Tate, author of **Th« Modern 
Cambist." Svo.SSs. cloth; or 39«. bound. 

STEPHEN.--ESSAYS IN ECCLESIASTICAL BKKSRAPHY. 
By the Right Hon. Sir James Stephen, K.C.B. 8 vols. 8to. S4t. rloth. 

'* As a complete treasury of biography of men whose lives deserve to be known, we heartily 
recommend these volumes to all who can admire talent, love healthy reading, and are desirous, 
not only of rich amusement, but of being furnished with instruction worth the remembering.*' 

Church and State Gasette. 

STEPHEN.— THE HISTORY OF THE CHURCH OF SCOTLAND. 

From the Reformation to the Present Time. By Thomas Stephen, author of^** The Book of 
the Constitution," *' Spirit of the Church of Rome," etc. 4 Tols. 8to. with 34 highly-fiuiahed 
JPortruts, engraved on Steel, S3«. cloth. 

STEPHENS.— A MANUAL OF BRITISH COLEOPTERA ; 

Or, BEETLES : containing a Description of all the Species of Beetles hitherto asc^Ttidned to 
luhabitGreat Britain and Ireland, etc. By J.F.Stephens, F.L.S. Post 8to.14«. cloth. 

THE STUDy FOR PRACTK:AL PURPOSES AND PRACTICAL MEN: 

Being a Guide to the Choice of a Horse for use more than for show. By Harry HleoTer. 
Uniform with "The Pocket and the Stud." With Two Plates, one repreoenting *' A pretty 

Sood sort for most purposes ; " the other, '* * Rayther' a bad sort for any purpose." Fcap. 
ro. 6<. ludf-bound. 

**TAf« little volume contains ereellent advice to those who are destrons of becoming pouessed 
of a good and sound horse, and cannot rely upon their own Judgment. Theauthor^s name is 
a guarantee for his thorough hnowledge in all that relates to horie-Jtesh.**.^WcekLj Dispatch. 
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NEW WORKS AND NEW EDITIONS 



THE SUITOR'S INSTRUCTOR IN THE PRACTICE OF THE COUNTTY 
COURTS I containing all the Information nccessaiy for Conducting or Defendinir a Sait ; 
tkc Fees parable on each Step : DeCnltiona of the Leirai Terms used in the ProceedinRi ; an 
Abstract of the Act of Parliament i the Rules of Practice, etc. etc. Also a District Direc* 
torj, flvioC tl^c Names of all the Streets (and the number of Houses in each Street) which 
form the Boundaries of the Metropolitan Districts t made from an actual Perambulation 
•round each i and a List of the Cowitty Districts. B7 a Countj Court Assistant Clerk. 
ISmo. 4t. M. cloth. 

SWAIN.-ENCLISH MELODIES. 

Bf Charles Swain, author of '*The Mind, and other Poems.*' Feap.8ro.fis. cloth. 
"Avolumt o/l^riet vkhh wUI *« rM4f wttk mUtttp . . . The diversitjf 0/ $mkjeei9—«ke 
kmrmomp o/rkjftk m the/eetimgmnd klmdUnna of hemrt—tke patko» wtanif0§t9d,—mu$t render 
lhi$ book dnervedlf pomulur. Then it iH numkert oftke oomga m atrikimg orfginaUtp tkat 
fke re«dor mni riott hit mtuntion.** Snndaj Tl 



emnmot/mil to dkmrm ike readwr emd timet Ma mttmttion.** 

TATE— THE CONTINUOUS HKTORY OF THE LIFE AND WRfTINCS OF 

ST. PAUL, on the basis of the Acts 1 with Intercalary Matter of Sacred Narratire, supplied 
from the Spistles, and elucidated in occaaioQal Dissertations 1 with the Hor» P«mIid« of 
Dr. Paky, In a more correct edi^on, tabjolaed. By James Tate, M.A. 8ro. Map, ISs. cloth. 

TAYLER (REV. CHARLES B.>-MARCARET; 

Or, the Pearl. By the Rer. Charles B. Tayler, M.A., author of " Lady Mary t or. Not of 
the World ;" etc. New Edition. Foolscap 8vo. 6s. cloth. 

TAYLER(REV.CHARLEBB,)-LADY MARY; OR, NOT OF THE WORLD. 
By the Rer. Charles B. Tayler, author of <' Margaret, or the Pearl," etc. New Edition* 
Foolsc^t 8to. with Firontlspiece, 0«. W. cloth. 

TAYLOR.— LOYOLA AND JESUITISM I 

In its Rudiments. By Isaac Taylor, author of *' Natural History of Society.** With medal- 
lion Portrait. Post 8ro. lOs. M. cloth. 

** Forious kook$ en indMdHml Jotuittt or cm Ik* oomitUutiona oi tkeir order^ kame lately 
mppemredf iut notkinf at all approaekiiig in intere$t or merit to Loyola : and Jesuitism in its 
Rudiments.. ..a book tkat mmat be earejiulp read kp anp ome loko wiakea to form a true idea 
o/LopolOt and an idea of Jeauitiam.'" Spectator. 

THIRLWALL.— THE HISTORY OF GREECE. 

By the Right Rer. the Lord Bishop of St. Darid's. A new Edition, feriscd 1 with Notes. 
Vols. I. to V. 8ro. with M^s^ ISs. each cloth. To be completed in 8 rolumes. 

** We are glad to receive anotker volume of tkia mflffon of Bi»kop TkirlwalPa < Biatarp^* 
and are quite tatitjledt on an intpeetion ^f ita eontenta, at tie delap wkiek kaa occurred in ita 
appearance. Tke work la one ofwhick Bngliak ackolmrtkip map veil be proud— uniting aound 
erudition witk eUfant taate, an Intimvte knomledre of tke aoureea of Greek kUtorp, witk a 
diaeriminating Judgment^ and a nerpfelicUoua atpte of compoaition." Eclectic Reriew. 

••• Alao, an Edition <n'8 nola. ftap. 890. witk Vignette Titlea,il.Sa. cloth, 

THOMSON'S SEASONS. 

Edited by Bolton Comey, Esq. Illustrated with Serenty-seren Designs drawn on Wood by 
the Members of the Etching Club. Bngrared by Thomoson and other eminent Engrarers. 
Square crown 8ro. uniform with **Goldsmith*s Poema,** Sis. elothi l>ound in morocco, by 
Hayday, 36s. 

THOMSON'S SEASONS. 

Edited, with Notes, Philosophical, Classical, Historical, and Biographical, by Anthony Todd 
Thomson, M D. F.L.S., Professor uf Materia Medica and Therapeutics, and of Forensic 
Medicine, in Unirerrity College, London, etc. Fcap. 8ro. 7«> 6d. cloth. 

THOMSON. -THE DOMESTIC MANAGEMENT OF THE SICK ROOM, 

Necessary, in Aid of Medical Treatment, for the Cure of Diseases. By Anthony Todd 
Thomson, M.D. F.L.S. etc. New Edition. Post 8ro. 10*. 61I. cloth. 

THOMSON (JOHN).— TABLES OF INTEREST, 

At Three, Four, Fonr-and-a-half, and Fire per Cent., from One Pound to Ten Thonsmnd, 
and from One to Three Hundred and Sizty>fire Days, in a regular progression of Single 
Days ; with Interest at all the abore Rates, from One to Twelre Months, and from One to 
Ten Years. Also, Tables shewing the Exchange on Bills, etc.etc.etc. By John Thomson, 
Accountant, New Edition. 12mo. 8«. bound. 

THOMSON.^EXPERIMENTAL RESEARCHES ON THE FOOD OF ANIMALS, 

AND THE FATTENING OF CATTLE: with Remarks on the Food of Man. By Robert 
Dundas Thomson. H.D. author of ** School Chemistry, or Practical Rudiiuents of the 
Science.** Fcap. 8to. 6s. cloth. 

THOMSON.-SCHOOL CHEMISTRY ; 

Or Practical BudimenU of the Science. By Robert Dundas Thomson, M.D. Master in 
Surgery in the University of Qtaagow ; Lecturer on Chemistry in the same Unirersity \ and 
formerly in the Medical Serrice of the Honourable East India Company. Foolscap 8to. 
with Woodcuts, 7$. cloth. 
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THE THUMB BIBLE ; 

Or, Verbam Kempiteroom. Bj J. Tujler. BeiDf an Epitome of the Old and New Testa- 
ments in Envlisli Verse. Printed from tlie Edition of IfliKt, bv C. Wliittinffham. Cbiswick. 
B4aH>. It. M. bound and elasped. 

TOMLINE (BISHOP).~AN INTRODUCTION TO THE STUDY OFTHE BIBLES 

Being tlie First Volume of tlie Elements of Christian Theology i containing Proofs of the 
Antkenticitf and Inspiration of the HoIt Scriptures i a Summary of the Historr of the Jews ; 
an Account of the Jewish Sects ; and a brief Statement of the Contents of the sereral Books 
of the Old Testament. By the late George Tomline.D.D.P.R .8. New Edition. Foolscap dro. 
5*. M. cloth. 

TOOKB.— THE HISTORY OF PRICES; 

With reference to the Causes of their principal Variations, from the year 1793 to the year 
1838, inclusive. Preceded by a SIcetch of the History of the Corn Trade in the last Two 
Centuries. By Thomas Toofce, Esq. F.R.S. 8 TOls. 8to. 21, 8t. cloth. 

TOOKE.-THE HISTORY OF PRICES, 

Ajid of the State of the Circulation, from 1889 to 1847, IndnsiTei with a General Reriew 
of the Currency Question, and Remarks on the Operation of the Act 7 and 8 Vict. c. 8Si 
being aconUnuation of " The History of Prices from 17SS to 1889." By Thomas Tooke. Esq. 
F.R.S. 8to. 18s. cloth. 

T0WN8KND (CHARLBS).-THE LIVES OF TWELVE EMINENT JUDGES 

OF TJHE LAST AND OV THE PRESENT CENTURY. Br W. Charles Townsend, Esq., 
A.M. Recorder of Macclesfield, author of '* Memoirs of the House of Commons." 8 vols. 
8to. 38*. cloth. 

TURNER.— THE SACRED HISTORY OF THE WORLD, 

Attempted to be Philosophically considered, in a Series of letters to a Son. By Sharon 
Turner, F.S. A. and R.A.8.L. Eighth Edition, edited by the Rct. Sydney Turner. StoIs. 
post 8to. Sis. 6rf. cloth. 

TURNER.— THE HISTORY OF ENGLAND, 

From the Earliest Period to the Death of Elizabeth. By Sh8ronTarner,Esq.F.A.S.R.A.S. 
New Editions. 13 toIs. 8to. 8/. 3«. cloth ; or, separately— 

THE HISTORY of the ANGLO-SAXONS. 3 vols. 8to. S/. fis. 

THE HISTORY of ENGI^ND during the MIDDLE AGB8. 6to1«.8to. 8f. 

THE HISTORY of the REION of HENRY VIII. 9 Tols. 8to. 36s. 

THE REIGNS of EDWARD VI., MARY, and EUZABBTH. S toIb. 8to.38«. 

TURTON'8 (DR.) MANUAL OF THE LAND AND FRESHWATER SHELLS OF 

THE BRITISH ISLANDS. A new Edition, thoroughly rerised, with Additions. By John 
Edward Gray. Post Sro. with Woodcuts, and 13 coloured Plates, 15«. doth. 

TWELVE YEARS AGO : 

A Tale. By the Author of '* Letters to My Unknown Friends." Foolscap Svo. 6«. M. cloth. 

*' The$e * Pauagei * ar* ereellem t tpeeimetu of « JUming and arreeable ttylCf free from all 
pedantry. The anthvr taf$ that no ne» facte are brought fontardf and no nev truths 
elMted. Thte i$ true $o far at a well-rrad ttudent of hittorg i$ concerned; but even he will 
find a treat charm in the telling. The notee^ foo, are valuable^ at iu$(gettive of other Jleldt 
of hittorVf or ttoree of pleatamt knowledge get to be acquired bp the foung ttudent. ne 
maimer in which the autkor fareMelt^ ae it were, characterietict or tattn in men vhote co»n- 
trien and eareert were Jar remote f net in the bent of vhote mlndt there teas much retemblameet 
Is one of the moet r etommemdabte ihingt in the booh.** Weekly News. 

TWINING.-ON THE PHILOSOPHY OF PAINTING: 

A llieoreticaland Practical Treatise i comprising Esthetics in reference to Art— the Appli- 
cation of Rules to Pdnting— and General Obsenrations on PerspeetiTC. By H.Twlning, Ksq. 
Imperial 8to. with numerous Plates and Wood Engravings, 31s. cloth. 

URE.-DICTIONARY OF ARTS, MANUFACTURES, AND MINES: 

Containing a clear Exposition of their Principles and Practice. By Andrew Ure, M.D* 
F.R.S. M.G.S.M:A.S. LK>nd., M.Acad. N.S. Philad.; S. Ph.Soc.N. Germ.HanoT.i Mullii, 
etc. etc. 3d Edition, corrected. 8iro. with 1,340 Woodcuts 60«. cloth. 

By the same Author, 

SUPPLEMBNTOF RECENT IMPROVEMENTS. SdEdiUon. Sro. 14«. cloth. 

VON ORLICH (CAPT.)-TRAVELS IN INDIA, 

And the adjacent Countries, in 1843 and 1843. Br Capt. Leopold Von Orlich . Translated 
from the German bir H. ETaiis Lloyd, Esq. 3 yoIs. 8to. witn coloured Frontispieces, and 
numerous Illustrations on Wood, 2Ss* cluth. 



